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More Subway Troubles. 

Monday, June 16, brought forth .another 
slight eruption of the volcano at Fulton and 
Broadway. It was sufficient to damage an 
Edison ‘electric light cable. This time it 
was the. New York Steam Heating Com- 
pany’s pipes which-broke and let steam and 
sand float around in a very promiscuous 
way. 

On Wednesday, the 18th, another blow-up 
took place. "This was again occasioned by 
the steam pipes, and the damage was con- 
siderably greater than on; Monday. No 
electrical interests were injured by this ex- 
plosion.- Buildings in the vicinity were 
filled with steam and flying dirt and sand. 
Knox, the hatter, has sued the steam com- 
pany for $50,000 damages to his stock and 
building. Commissioner Gilroy’s experts 
have rendered their report of the conflagra- 
tion on the 12th of June. They fasten the 
blame for breaking the gas mains upon the 
New York Steam Heating Company. 
Engineer Kearney’s report agrees with the 
other in the matter of making the steam 
company responsible for the destruction of 
property. It is rumored that the city 
authorities will condemn the whole steam 
heating plant. 

With such an underground network of 
gas mains, water mains and steam pipes, the 
majority of them in bad condition, is it not 
a remarkable fact that the electrical sub- 
ways give the service they do? Subways 
alone are all right; combined with leaky gas, 
steam and water pipes, they are all wrong. 





Just as True. 


That rare combination of moralist, philoso- 
pher and electrician, only to be found in the 
technical journalist, has enunciated, amongst 
other things, the fact that with regard to 
personal danger the lineman is in infinitely 
greater peril from gravity than electricity.— 
Electric Plant, London. 

The above snéer is from an advertising 
sheet of London. The remark quoted was 
made by one of the most practical, able and 
respected men identified with electrical 
work, one who is not a ‘‘ technical journal- 
ist.” Mr. C. J. H. Woodbury, vice-president 
of the Manufacturers’ Mutual Insurance 
Company, of Boston, is the author of the 
statement, which appeared in a paper read 
by him before the National Electric Light 
Association, in 1886, and it is just as true 
to-day as it was then, notwithstanding the 
howl about burying the wires. Some new 
dangers, such as explosions of gas and steam 
pipes, have arisen:in this city, but that was 
to be expected of a city so ignorantly gov- 
erned as is New York. 

—————_* = e—__— 
Wills’ Controlling Switch. 

This switch is of that class in which the 
circuit controlling arm or element is moved 
by hand against the power of a spring until 
the arm has been carried past its center, 
when the power which has been stored in 
the spring is exerted automatically to com- 
plete the movement and change the circuits. 
It is designed more especially for heavy 
currents and its object is to provide a con- 
struction whereby good contacts are assured 
each time the switch is operated. The ac- 
tion of the switch can be seen from the cuts. 
The points of particular merit are the con- 





struction whereby two springs are utilized 
to each circuit controlling arm, one located 
on each side, thereby rendering the move- 
ment of the arm easy, by preventing binding 
at the pivot. Another feature of this switch 
is that the current does not flow through 
the pivot, but has a free course around 
the same through the springs. Again, the 
movement of the current controlling arms is 
so extensive, bearing nearly 90° while under 
the influence of the springs, that the wedge 
shaped cross head is forced deep between 
the contacts and ensures a good electrical 
connection. 

This switch is adaptable to a great variety 
of connections. It may be used as a simple 
make and break switch, as a means of cut- 
ting of one branch and cutting in another, 
or as a pole changing switch. These changes 
may be made by altering the connections of 
the circuits with the contact pieces. 

Some of these switches are now in use on 
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Lightning Strikes a Telephonist’s 
Residence. 

About 8 o’clock one evening last week, 
the residence of Mr. Ajax S. Hibbard, at 
Morristown, N. J., was considerably shaken 
up by a bolt of lightning. Mr. Hibbard is 
the general superintendent of the American 
Telephone and Telegraph Company, and 
although an electrician of recognized ability, 
he was a little skeptical about various fairy 
tales of lightning’s freaks. After this, Mr. 
Hibbard will be a firm believer in the eccen- 
tricities of the frisky god of thunder. 

There are eight electric wires entering 
Mr. Hibbard’s house from a tall tree near 
by, on which is placed a Westinghouse 
transformer. The lightning, disdaining both 
the tree and wires as avenues of easy passage, 
struck achimney on the corner of the house. 
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DraGRAM OF A NEW CONTROLLING SwITCH. 


the lines of the United Electric Railway, 
Richmond, Va., and are giving entire satis- 
faction. 


Getting Around a Monopoly. 

The Western Union has exclusive control 
of the wires leading from the Terre Haute 
(Indiana) Interstate Ball Park, and this 
barred the Terre Haute News from getting 
bulletins of games in progress, Tocounter- 
act this difficulty, the News erected a pole 
on the outside of the fence, placed a plat- 
form 85 feet above the ground, where an 
operator sits and records the games by 
innings, and in this way the enterprising 
paper supplies its patrons. 








Two young electrical workers of Topeka, 
Kan., Orr Adams and Fred. Goolman, who 
designed and constructed a miniature elec- 
tric railway, on exhibition in the window 
of Larimer’s drug store, have fitted up a 
shop and will manufacture them for sale. 
A Topeka commercial drummer will have 
charge of the sales while on his regular trip, 
Each car will bear the name ‘‘ Topeka,” 





After ripping off a “‘ sufficient quantity ” of 
bricks, as the cook books would put it, the 
bolt divided, a large slice of it diving 
beneath the roof. Here it exploded, tore a 
large hole in the roof and made boarding 
house hash of the shingles. Another part 
of the bolt dropped through the air and ex- 
ploded opposite a window where Mr. Hib- 
bard was eine Still another piece got 
into the kitchen in some way and tried to be 
friendly with the servants. After chasing 
the cook and housemaid twice around the 
room, it jumped into the range, where it 
stayed. The cook developed into quite a 
hurdle racer during this entertaining side 
show. Between jumping over tables and 
chairs and crossing herself, she had a lively 
time of it. Throughout the race the house- 
maid was a close second, with lightning at 
her back riding for a grand stand finish. 

The next time a three-ring lightning circus 
visits Mr. Hibbard, we hope he and his 
family will escape as luckily as they did on 
this occasion, 





A FEW REMARKS FROM THE PRESS. 


Evidently the Bawl System. 
The electric light system at St. Charles is 
in disfavor, because it keeps the town cows 
awake at night.—<St. Joseph News. 


A Natural Query. 

How Laredo ever got along without elec- 
tric lights, is a puzzling question, now that 
the city has gotten used to them.—Laredo 
Times. 


Puns from the Electrical Field. 
‘“Well, I’m ohm,” said the electrician, 
when he had let himself in after midnight. 
‘‘But why are you insulate?” asked his 
wife.—WV. Y. Sun. 








Dog-Killing Dynamos. 

Peoria will have her stray dogs killed by 
electricity. His honor, the mayor, is too 
tender hearted to order them poisoned. 
Each policeman will carry a dynamo and 
will be able to exterminate about 75 canines 
per hour.— Quincy, Ill., Journal. 


Another Million. 

Henry Villard, as a representative of the 
Sprague-Edison Electrical Equipment Com- 
pany, has taken an interest in the Milwaukee 
City Railroad, and $1,000,000 will be invested 
in equipping it as an electric road with the 
Sprague system.—Boston Transcript. 


Steam in the Air. 

There was a row in New York some time 
ago about burying wires, and a great many 
are underground. Now it seems the steam 
pipes must come out of the ground. Could 
they not be covered with asbestos and strung 
on poles? Why not attach them to the 
pillars of the elevated railroads. — Brooklyn 
Standard- Union. 


Copper Still Ascending. 

The sale of the entire balance of the 
‘* syndicate” holdings of copper is confirmed 
in Boston. This clears the field of all the 
metal of this nature. One of the largest 
consumers of copper in this country is buy- 
ing ‘‘ futures” at 164g cents. Mining men 
are now predicting 18 cents for Lake copper, 
and a wager has been made that it will sell 
at 20 cents by January, 1891.— Boston Globe. 


A Voluminous Record. 

A record of large proportions is being 
prepared in the office of the clerk of the 
United States Circuit Court. It is the case 
of Westinghouse vs. Edison, in which an 
appeal was taken from the Circuit Court to 
the Supreme Court of the United States. 


The record, when complete, will contain 
over 5,000 pages of printed matter, and will 
be one of the largest records ever filed in 
any court.—Pittsburgh Tribune. 


Uniform or Insulation. 


The proceedings of the committee on 
the Central London Railway Bill were en- 
livened the other day by an unlooked-for 
comicality from Sir Benjamin Baker, says 
the London Electrical Engineer. ‘‘ Now, 
Sir Benjamin,” said an opposer to the bill, 
‘* what about the conductors for your cur- 
rents; are we to presume that they will both 


be covered?” ‘To this the hero of the North 
Bridge, with a tifige of sorrow for such sim- 
plicity in matters electrical in his voice, re- 
plied, ‘‘My dear sir, did you ever see two 
naked conductors running alongside a tram- 
car?” 
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The Thames Electric Launch Fleet. 


The small fleet of electric launches which 
figured so prominently on the Thames last 
season will, this year, receive several addi- 
tions. Hitherto the number of this new 
type of river boat on the Thames has been 
about 14; this year there are to be 22 
or 23. Of the existing fleet, far away 
the finest is the ‘* Viscountess Bury,” 
owned by Messrs. Immisch. Since she 
was brought into prominence, some im- 
portant improvements have been made in 
this vessel. The first alteration was the 
addition of acertain amount of ‘‘ dead-wood” 
under the stern to assist the steering proper- 
ties of the launch. She also possesses now 
a greater length of saloon, and, by sundry 
other internal rearrangements, her saloon ac- 
commodation has been materially enlarged 
andimproved. Overallshe measures 70 feet 
by 10 feet, and 60 or 70 people can be com- 
fortably carried. She is now worked by a 
single motor and one 19-inch propeller. 
When prepared for a trip she is fitted with 
164 storage cells. The motor takes, on the 
average, 45 amperes and 164 volts. She is 
steered from the bow end of the upper deck, 
and, as a rule, runs at about seven miles an 
hour. The saloon is, of course, amply fur- 
nished with glow lamps, and electric side 
lights are provided. The ‘‘ Ray Mead” is 
almost twin with the ‘‘ Viscountess Bury,” 
but is somewhat wider and shorter. The 
remainder of the present fleet—all owned 
by and electrically fitted by Messrs. Immisch 
(or by the syndicate of which they are the 
visible embodiment)—are much smaller than 
these two. They average in length from 30 
feet to 40 feet, are worked by single motors 
with 17!4-inch propellers, and are provided 
with from 80 to 40 storage cells, giving an 
average current of 27 amperes. ‘They are 
furnished with such electric lamps as may 
be necessary, but they are all open boats. 
Their traveling capacity is, however, pretty 
much the same as that of the larger launches, 
and they are much in favor for daylight 
trips. 

The new electric launches that are at 
present building for the Thames number 
something like eight. They are almost 
entirely for private owners, and will in all 
essential features resemble the smaller boats 
last described. They will probably be more 
luxuriously fitted, though they will not 
otherwise show an advance on the existing 
launches, but, as the electrical plant will 
come from the same source, they will be 
equal in that respect. In addition to these 
new craft there is a small flat-bottomed 
electric launch being built at Hammersmith 
for Baron de Rothschild for use on the 
Dutch canals and on private waters. 

Any one who has traveled on or watched 
an electric launch gliding through the water, 
can well appreciate the smoothness and 
quietness of its motion as compared with 
that of the puffing and rattling of the 
majority of steam launches, and of the mal- 
odorous naphtha launch. With respect to 
charging stations on the river, there is little 
new to be said. It was expected that some 
additional shore engines would be erected, 
but the only one at present finished is that 
on Platt’s Eyot ; three others will be shortly 
equipped. Of the two largest floating 
stations, one is already at Maidenhead, the 
other (the *‘ Watt”) is now at the Eyot, but 
later on she will move up to Henley. The 
rest are, or will be, moored at Reading, 
Windsor, Staines and other suitable spots. 
Kingston is, perhaps, too near to Hampton 
for the purpose, but it is suggested that a 
charging station might yery well be moored 
at that busy and important boating place as 
a starting point. Seeing how well elec- 
tricity has answered for launches, the ques- 
tion is raised, why not adapt it to house- 
boats, which are growing in number and in 
sizeevery season? Anelectrical plant would 
be an immense advantage to these floating 
dwellings, and there would be much saving 
of steam and horse traction. It only 
remains for some ingenious mind to make 
the first experiment and show the way.— 
London Electrician. 





* * Another street railway ‘‘ deal” is re- 
ported in the sale of the Merrimac Valley 
Horse Railroad, of Lawrence, Mass., to a syn- 
dicate of outside capitalists. The purchasers 
are said torepresent the Boston Construction 
Company. The capital stock of the road 
is $80,000, and 720 of the 800 shares have 
been closed out. The price paid is said to 
be $150 per share. The new owners will 
take possession at once and will probably 
equip the road with electric power. It is 
said that the syndicate controls roads in 
Newburyport and Haverhill, and that they 
contemplate building an electric line along 
the Merrimac Valley as far as the sea. 





On a Runaway Electric Car. 


The North avenue electric car that left the 
terminus of the road, at the corner of Tenth 
street and North avenue, at 8 o’clock last 
evening, was crowded with passengers, who 
were packed inside and on the platforms, 
like sardines. The conductor on the rear 
platform yelled ‘‘ All aboard!” and released 
the brake. The machine moved off, gain- 
ing speed every second. It was dusk, and 
persons on the road could not be recognized 
from the car. 

When the machine got a start of a couple 
of hundred feet, a man was seen running 
after it, waving his arms frantically and 
yelling vociferously. Theconductor waited 
awhile to see if the man wanted a ride very 
much, before he touched the bell cord. The 
man acted as though his life depended on 
catching the car, and the conductor pulled 
the rope. On sped the car at an increased 
rate of speed. A second passed, two, three, 
four, and still the car did not slack. The 
conductor pulled the rope again viciously, 
thinking the engineer did not hear the first 
ring. A third time the bell was rung, and 
still the machine was increasing in speed and 
was descending a long and steep grade. 
The conductor leaned over the side of the 
platform, and yelled at the engineer, but re- 
ceived no response. The posts along the 
route flew by rapidly, and the car was movy- 
ing at the rate of 30 miles an hour. The 
conductor tumbled over the persons stand- 





ing in the car as he rushed through to the 
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front platform. No engineer was there. 
The brakes were found to be unmanageable, 
and the car could not be stopped until it ran 
some distance up the next hill. 

The car stood there five minutes, when 
the engineer, George Glenn, reached it, out 
of breath. He was the man seen waving at 
the car at the terminus, and the car rushed 
masterless at a terrific rate of speed down a 
steep grade for more than half a mile.— 


Baltimore American. 
22> e_——_- 





Regulation of Electric Wires in 
Massachusetts, 

The commonwealth of Massachusetts has 
passed the following act, which we publish 
in full, as it will be of interest to all electric 
companies : 

Section 1. Every person or corporation, 
private or municipal, owning or operating a 
line of wires over streets or buildings ina 
city, shall use only wires that are suitable 
and strong; shall suitably and safely attach 
them to strong and sufficient supports, and 
insulate them at all points of attachment ; 
shall remove all wires abandoned for use; 
shall suitably insulate every wire where it 
enters a building, and, if such wire is other 
than a wire designed to carry an electric 
light or power current, shall attach to it at 
suitable and convenient points in the circuit, 
calculating to prevent danger from fire and 
near the place of entering the building, an 
appliance calculated to prevent at all times 
a current of electricity of such intensity or 
volume as to be capable of injuringelectrical 
instruments or causing fire from entering 
the building by means of such wire, beyond 
the point at which such appliance is at- 
tached, and shall suitably insulate every 











wire within a building when such wire is 
designed to carry an electric light current. 

Sec. 2. Every such person and corporation 
shall, in the several cities, within six months 
after the appointment of the officer herein- 
after provided for, affix at the points of sup- 
port at which any such wire, or cable con- 
taining wires, is attached, a tag or mark, 
distinctly designating the owner or user of 
such wire or cable. No such tag or mark 
shall be required for the wires of a street 
railway company used for the transmission 
of its motive power, nor for the protection 
or support of such wires. 

Sec. 3. Every city shall, by ordinance, 
designate or provide for the appointment of 
an officer who shall supervise every wire 
over streets or buildings in such city, and 
every wire within a building when such wire 
is designed to carry an electric light or power 
current ; shall notify the person or corpora- 
tion owning or operating any such wire 
whenever its attachments, insulation, sup- 
ports or appliances are unsuitable or unsafe, 
or the tags or marks thereof are insufficient 
or illegible, and shall, at the expense of the 
city, remove every wire abandoned for use, 
and every wire which after the six months 
aforesaid shall be unprovided with a tag or 
mark, as hereinbefore required, such ex- 
pense to be repaid by the owner of such 
wire, and shall see that all laws, ordinances 


| and regulations relating to such wires are 


strictly enforced. 

Sec. 4. Anycity may recover, in an action 
of contract, of the person or corporation 
owning any such wire as is hereinbefore de- 
scribed, any expense which it may have 
incurred for any removal thereof. 

Sec. 5. Any court having equity jurisdic 
tion, or any justice thereof, in term time or 
vacation, may, on a petition of the officer 
designated or appointed as aforesaid, by any 
suitable process or decree in equity, enforce 
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the provisions of this act, and may, on such 
petition, issue an injunction, or other suita- 
ble process, to restrain the use or mainte- 
nance, or to cause the removal of any wire, 
post or other support erected, maintained or 
used, in violation of this act. 

Sec. 6. This act shall take effect upon its 
passage. 

Approved, June 11, 1890. 

—_—~-ao—__—_ 
Figures. 

From the June issue of ‘‘ Whipple’s Elec- 
tric Reports,” we have culled the following 
number of central electric light stations: In 
the United States, 1,512; Canada, 101; 
Cuba, 1; Mexico, 9; total, 1,623. 

Number of gas companies in the United 
States, 970; Canada, 49; Mexico, 1; total, 
1,020. Of these, 298 operate electric light 
plants in addition to the gas plants, 276 be- 
ing in this country, 21 in Canada and 1 in 
Mexico. 

Electric railways in operation and under 
contract in the United States, 226; Canada, 
4; total, 230. As the total number of street 
railways in this country and Canada is 903, 
it will be seen that just about one-fourth of 
them are operated by electricity. 

—<—- 
The Natural Result of Giving Up the 
Electric Light. 

Says the Fargo, North Dakota, Repub- 
lican: 

‘*And now Yankton is soon to give up 
the electric plant—it being too expensive. 
This is certainly a bad advertisement for the 
oldest city in the two Dakotas. The popu- 
lation of the city is now less than it was in 
1875. Asa city that is going backward it is 
rapidly getting to the front.” 








Electrical Matters in the Northwest. 
A LETTER FROM TACOMA. 


This Great New Northwest is the land for 
electricians, and though in Washington, west 
of the Cascade range, we do not have thunder 
storms, still we have electricity in all other 
forms. The people in all this region, which 
is now being settled so rapidly, believe that 
every town is going to grow into acity, and 
can support a metropolitan style. So the 
first thing to be done after clearing away 
the stumps is to establish an electric light 
plant, then an electric railway. After this 
comes an electric fire alarm system, a tele- 
phone exchange and an electric power com- 
pany. Undoubtedly places go into electric 
lighting and railways much sooner than in 
the East in the hope that the articles in ques- 
tion will soon be necessary ; and anyhow, 
they give the town a boom. _ Besides this, 
everything is obtained new at thestart. We 
have no old gas plants, no old _ horse rail- 
ways to which we may cling till we are sure 
that the best device has been discovered in 
lighting or in locomotion. So we feel that 
as electricity is the force of the future it 
must become the factor in these cities of 
the future. : 

As an illustration of this point, a few 
days ago I left St. Paul, and in the train 
there were five Thomson-Houston electri- 
cians. They were going to see about light- 
ing, railway or power plants in Great Falls, 
Helena and Butte, Montana, and in Spokane 
Falls and Yakima, Washington. 

Every day or two articles of incorporation 
are filed with the Washington secretary of 
state, at Olympia, for local light, power or 
railway companies. In many cases, the 
companies immediately begin work on their 
plants, and in others, the articles are simply 
in order to obtain a franchise which it is 
believed will soon be valuable. 

Tacoma is, of course, a city of considerable 
size ; and accordingly it is not surprising to 
find it well lighted by arc lights, while there 
are incandesceats in many private establish- 
ments. There is a complete electric fire 
alarm system recently put in; and electric 
cars propelled by the Sprague single trolley 
system run to every part of the city. Work- 
men are now engaged in stringing the wires 
for the electric power company ; and there 
is talk of extending the railways into several 
of the growing suburbs. 

Tacoma is only a sample of the rising 
cities here. At North Yakima an electric 
lighting plant is being constructed, and it 
will be followed by a street railway. Port 
Townsend, north of here, on Puget Sound, is 
soon to have an electric road ; and the two 
places, Hoquiam and Aberdeen, are agitating 
the question of building an electric road 
between them, and getting some company 
to operate it and furnish electric power. 

The electric companies here receive greater 
inducements than in the East. There they 
frequently have to pay for their franchises ; 
while here they are often given bonuses, 
in the shape of land and money. 

Tacoma, Wasb., June 10, 1890. 
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United Telegram Company. 

Commencing June 15th, quotation ser- 
vice in Boston, which had previously been 
furnished by the Financial Telegram Com- 
pany, will be furnished by the United Tele- 
gram Company. The directors of the new 
company are William H. Baker, vice-presi- 
dent of the Postal Telegraph Company ; 
John O. Stevens, secretary of said company; 
Edward C. Platt, treasurer of the Commer- 
cial Cable Company; Gen. Oscar H. La 
Grange, former director of the mint of San 
Francisco, and William B. McNeice, all 
doing business in New York ; Capt. Nathan 
P. Carver and Eugene P. Carver, of this 
city. The officers are: Gen. La Grange, 
president ; Capt. Carver, vice-president, and 
Eugene P. Carver, secretary and treasurer. 
The United Telegram Company expects to 
report stock and grain quotations and finan- 
cial and commercial news in different cities 
in New England, and the company will act 
under contracts with the Postal Telegraph 
Company and John W. Mackay and other 
persons and corporations from whom it may 
be able to obtain news of that nature. The 
title to the patents which cover the tickers 
formerly owned by the Commercial Tele- 
gram Company, of New York, were obtained 
by Mr. Mackay as a judgment creditor of 
said company. The United Telegram Com- 
pany for the present will occupy the office 
formerly occupied by the Financial Telegram 
Company. 
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Blowing Organs by Electricity. 


The ‘‘ C. & C.” Electric Motor Company, 
with true progressiveness, have devoted 
their energies to a comparatively new appli- 
cation of electric power, that of blowing 
church organs by means of ao electric 
motor. The majority of church organs are 
blown by hand, but, judging from the per- 
fection to which the ‘‘C. & C.” Company 
have brought this branch of power distribu- 
tion and the flattering testimonials which 
they have received, it will not be long before 
the human organ blower will have to seek 
new fields in which to expend his genius— 
and wind. In nearly allthe large New York 
churches the ‘“‘C. & C.” Company have 
already established plants. 

Probably no problem in organ blowing 
was as difficult to solve as that of efficiently 
blowing the large organ in Old Trinity. 
Our illustrations show the application of 
power to both the gallery and chancel 


organs. The scale of the pipes is larger | box is connecte 











The cut on this page shows clearly how 
this motor is attached to the organ. The 
belt from the motor runs to a large pulley 
on the counter shaft on which are two 
driving pulleys leading to pulleys on the 
driving shaft. Each bellows controls a part 
of the organ. They are both automatic in 
their working and when full, are made to 
cut-off. When, however, one part is used 
beyond its capacity, an automatic arrange- 
ment opens a connection between both bel- 
lows causing the secondary bellows to aid 
the primary, thus insuring an abundance of 
wind without straining either bellows. The 
motor is started from the keyboard and 
since full power can be obtained at any in- 
stant, a power of tone never before heard 
surprises even those who are most familiar 
with this grand old organ. The chancel 
organ is clearly shown in the cut and hardly 
requires further explanation. A similar 
arrangement is found in the case of the 
organs of St. Patrick’s Cathedral. Here the 
smal! organ is so placed that the motor has 
to stand in the very changel, but it is impos- 
sible to perceive the slightest sound from it. 
The speed of the motor in this case is regu- 
lated by a resistance box. The lever on the 
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A Successful Telegraph Attorney. 

Hon. Geo. R. Peck has returned from St. 
Louis, where he took charge of the law 
department of the St. Louis and San Fran- 
cisco Railway Company, the Santa Fe’s 
recent acquisition. His election as general 
solicitor of that company has not yet been 
formally announced, but will be in a few 
days. Mr. Peck’s jurisdiction has been still 
further extended by his election as general 
solicitor of the Atlantic and Pacific Railroad. 
He has the jurisdiction over more road than 
any other railroad solicitor in the world.— 
Topeka Capital. 

There is no one more deserving of these 
legal honors than this young Western attor- 
ney. His career is without parallel, we 
believe. Mr. Peck’s first conspicuous recog- 
nition occurred at St. Louis a few years ago, 
when he appeared as the attorney of a rival 
telegraph company to the Western Union, 
and conducted his case so ably and spoke so 
eloquently and forcibly, that he won with the 
odds greatly against him. When it was 


d to the bellows, and their | over, Gen. T. T. Eckert, then, as now, gen- 
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Fic. 2.—GALLERY ORGAN, TRuNITY CHURCH, OPERATED By ‘‘ C. & C.” Motor. 


than any other in- this country, and many 
stops have from time to time been added to 
it without at the same time enlarging the 
bellows. The bellows, as originally de- 
signed, were too small for the work which 
they had to do, and the needed addition to 
them was never made. To answer satisfac- 
torily, therefore, this great demand, was 
indeed a problem, but the electric motor, as 
installed, satisfies all the requirements put 
upon it, and it would be difficult to suggest 
the slightest improvement that could be 
made to the plant. 

The organ is located virtually in the main 
body of the church, the large ornamented 
pipes that form its front, merely shutting 
out the view of the more unsightly portion 
behind, and any noise made there is in- 
stantly caught by the arch overhead and 
made to reverberate through the building. 
Even here, however, the electric motor per- 
forms its work so noiselessly that nowhere 
in the church is the slightest sound from it 
perceptible, a result which it is safe to as- 
sume that electricity alone could attain. 





movement causés more or less resistance to 
be thrown into the motor, thus automatically 
regulating its speed to conform with the 
needs of the organ. 

Each organ must have its own resistance 
box, and it is only by knowing the size of 
the bellows, weight to be lifted and the 
number of strokes, that the dimensions of 
the box can be determined. With the 
proper resistance in the box, the bellows will 
automatically control the speed of the motor 
with absolute exactness. 

Another feature is the method of winding 
the motor so as to admit of its reaching its 
maximum speed in much quicker time than 
the average engine, thus enabling the organ- 
ist, while playing the lightest combinations, 
to suddenly draw on full organ without 
exhausting the wind before the motor has 
again attained its full speed and begun filling 
the bellows. 


San Francisco, Cal.—The Round the 
World Whispering Telephone Company, of 
California; directors, A. P, Braython, Alvan 
D. Brock, J. H. Redstone, Bernard Shraft, 
E. L. Steen, J. J. Martin. 








eral manager of the Western Union, went 
over to Mr. Peck, and said: *‘ Young man, 
we waut you. Don’t you ever get on the 
other side again.” 

Whether he ever got on the other side or 
not, Mr. Peck has certainly kept on the win- 
ning side, and to-day is probably the best 
paid and most popular railroad attorney in 
the country, with the largest responsibilities. 
And all his honors are deserved, just recog- 
nition of ability and conscientious work. 

———_ewe 
(ireat Demand for Copper. 

The statistics of the copper market show 
that the stocks are decreasing. The total 
in England and France, and advised and 
afloat, was 82,041 tons on the 3ist ult., 
against 90,230 tons on April 30, and 117,420 
tons on May 31, 1889. The statistical posi- 


tion, therefore, fully warrants the inference 
that the consumption is outpaciiig the pro- 
duction, and it is quite on the cards that 
yet higher prices may be looked for.—JN. FY. 
Daily Financial News. 














Chicago, Ill.— The Consumers’ Electric 
Light Company. 


New York, N. ¥.— The Hobby Electric 
Light Company; capital, $50,000. 


Mineral Point, I1l.—Mineral Point Elec- 
tric Light Company ; capital, $10,000. 


Grand Forks, Minn.—The Grank Forks 
Water, Light and Power Company; capital, 
$100,000. 


Warren, 0.—The Packard Electric Com- 
pany; capital, $40,000. Incorporators, J. 
W. Packard, W. D, Packard, Jacob Per- 
kins, M. B. Taylor and C. F. Clapp. 


Independence, Iowa.—Articles of incor- 
poration were filed with the secretary of 
state by the Independent Electric Light 
Company, of Independence. Capital stock, 
$30,000. 


Wooster, 0.—Wooster Schuyler Electric 
Light Company ; increase of capital stock 
from $25,000 to $50,000, and amendment 
changing name to the Wooster Electric 
Company. 


Ware, Mass.—The Ware Power and Im- 
provement Company; to furnish electric light 
and power. Capital, $10,000. W.S. Hyde, 
treasurer; R. H. Loomis, secretary; Dr. 
W. W. Miner and Andrew Bryson, directors. 


Des Moines, Ia.—National Railway Elec- 
tric Signal Company; capital stock, $1,500, - 
009. Officers: President, W. J. Ham; vice- 
president, Don M. Fike; secretary, 8. L. 
Fuller; treasurer, W. P. Graham. The 
other stockholder and director is A. J. 
Baker. 

Batesville, Ark.—Articles of incorpora- 
tion of the Batesville City Railway Company 
have been filed in the office of the secretary 
of state. The capital stock is $10,000, of 
which $6,500 have been subscribed. The 
officers are Maxwell Coffin, president; D. 
E. Ewing, vice-president ; John W. Glenn, 
secretary ; and 8. A. Hail, treasurer. 


Trenton, N. J.— The North American 
Company; capital, $50,000,000. Among 
other kinds of business, to purchase, sell 
and operate telephone and telegraph lines. 
The company is believed to be connected 
with the Oregon Transcontinental Company. 
Incorporators, Edward Q. Keasbury, New- 
ark; Cora N. Williams, Summit ; Charles 
L. Bargmeyer, Rahway. 


Ogden City, Utah.—Articles of incorpora- 
tion of the Citizens’ Electric Light Company 
were filed with Probate Judge R. W. Cross, 
at Salt Lake City. The principal place of 
business is Ogden City. The business 
agreed upon is to supply Ogden City and 
the citizens thereof with electric light. The 
capital stock is $30,000, divided into 1,2 
shares, of the par value of $25 each. For 
the first year the officers will be the follow- 
ing: Fred. J. Kiesel, president; H. W. 
Smith, first vice-president; William Schan- 
senbach, second vice-president; Theodore 
Schansenbach, secretary; John A. Boyle, 
treasurer. Frank C. Priestly has been 
chosen as superintendent. 


The National Electric Light Association. 

At a meeting of the executive committee, 
heldin New York, Monday, June 16th, it was 
decided to convene the Twelfth Convention 
of the National Electric Light Association 
at Cape May, N. J., on Tuesday, August 
19th. Full details of the arrangements 
made for the Convention will be published 
ata later date. The Stockton Hotel is the 
place of meeting. 

Mr. Allen R. Foote entered upon the 
duties of secretary and treasurer of the Asso- 
ciation on Tuesday, June 17th. 








BLECTRICAL REVIEW 





June 28, 1890 

















Published at 13 Park Row 
P. O. BOX 3329. 
GEO. WORTHINGTON, - - Editor. 


CHARLES W. PRICE, - Associate Editor. 
ROBT. H. READ, Manager Patent Bureau. 








‘REGISTERED CABLE AppRESs: 
‘‘ ELECTVIEW,”’ NEW YORK. 


“646 JOHN,” TELEPHONE CALL. 








BOSTON OFFICE: 
|. BARKER, Room 29, 620 Atlantic Ave. 
WASHINGTON OFFICE: 
GEO. C. MAYNARD, 1419 New York Ave 
CHICAGO OFFICE: 
D. B. DEAN, 61 Metropolitan Block. 


EUROPEAN OFFICE: 
CHARLES FFRENCH, Bridge House, 
181 Queen Victoria St., London, E. C. 


SUBSCRIPTION TO THE 
ELECTRICAL REVIEW. 








One Year, United States and Canada, - $3.00 

One Year, Foreign Countries, - - 6.00 

Single Copy. - - - - -10 
ANNOUNCEMENT. 


Address all communications and make all 
money orders and checks payable to order 
ef EvectricaL Review, P. O. Box 3329, 
New York. 

No attention will be paid to communica- 
tions for the REvrew without the name and 
cddress of the writer. 














NEW YORK, JUNE 28, 1890. 
i CONTENTS. sini 


More Subway Troubles.............-+2+ e+seeees 1 
Just as True... peceese 
































Wills’ Controlling Switch.............. 1 
Getting Around a EIN 6c wees seasecce ee 1 
Lightning Strikes a Telephonist’s Residence. . 1 
A Few Remarks from the Daily Press: 
Evidently the Bawl System.................. 1 
A Natural query. silly emai 1 
Puns from the Electrical 2 Se ee 1 
Dog-Killing Dynamos........ ... 1 
Another Million.........-.-. tried. a 
Steam in the Air......... .. 1 
Copper Still Ascending 1 
A Voluminous Record........... ..-...+-+++ 1 
Uniform or Insulation............ ...+.++- » & 
The Thames Electric Launch Fleet ............. 2 
On a Runaway Electric Car............. 2 
~———— of Electric Wires in Massachusetts. . : 
PUGUVOB . 0000000 sercvcccsccccecessce coersevcsccs 
The Naturai Result of Giving Up the Electric ‘ 
BEE | cine conesed SATEEN Ere CES THE ETHES D609 
E sectetoai Matters in the Northwest. ........... 2 
United Telegram Company ......--..--..+-+++++ 2 
Blowing Organs by Electricity.................. 3 
A Successful Telegraph Attorney............... 3 
Great Demand for Copper..... .....-+.--..eeee0s 3 
New Corporations... .........--+-seeeeeeceereee 3 
The National Electric Light Association. . ere 
The Electric Motor vs. the Cable................ 4 
Nf sdeca@de bes bcckchertesee<erecesennss 4 
Correspondence: 
Our Philadelphia Letter........... 5 
Our Boston Letter ...... 5 
Our Washington Letter. . 5 
Electric Power.... ........ 5 
Annual Outing...........-.0++ 5 
A New Construction Company. 5 
Telephonic News ........ 6 
The Telephone in Belgiur 6 
An Electric Elevator. 6 
Secrecy and Silence 6 
Lightning Rods . 6 
The Range Findet paoeabes 6 
A Good Scheme .... : 6 
Pension to the Family of the Late Major 
MN . cevarvsers nec dckesaireredns véKene 7 
The Pope Electric Clock .. ..... --.+0+ 0 s+eeseee 7 
Maussier Aluminum Process . 7 
Easily Seen........ 06 + ceeeees seeteeeceeeeeeees 7 
Young Ladies to Work on Sunday.............. 7 
Telegraphic... .... 0-2. ..eceese secre eee eer ee sees 7 
Cleaning Files by Electricity.................... vi 
New Welding Plants. ..........----.- eee seeseeee vi 
Railway Telegraph Superintendents. . ne 
Meeting of the Board of Electrical Control...... 9 
The Fort Wayne Electric Company ............ 9 
The City of Alleghany, Pa., and Its Light...... 9 
Electric Lighting in Baltimore Sain a eivincalaiers 9 
Electric Lighting in New Brunswick.......... » 
An Electric Flaw Detector... ...........-.e000- 9 
An “ Infant’ Dymamo.........-.-0. sseeee cree 9 
Electric Light at Sea................ vaweseeveg: ae 
Electric Light News ..! .. ....cccsescccccsssces 9 
A Telephone Romance...........--..-+++eeeee+ 10 
Great Telegraph Feat Thirty Years Ago........ 10 
No Gas for THEM........ccccccccrcccvccvececcece 10 
New Electric Meter.... ... ..scceeeeseeseeevenes 10 
Progress in Electricity ...........-..+-++-+. ++ 10 
What Dr. Green Thinks the Government Should 
ERS reac rrr rc er Cr et ete ee 
The Telephone at the Tower of Babel........... 10 
A New Electrical Clock.............+-.+++- re 
Electricity for Fine Printing...........--..++++++ 10 


Kindred Tnterewts....5. sccce csceesece-+ oes se 

Reduced Rates for Fourth of July, Over the 
Pennsylvania Railroad 

Appreciated by the Daily Press.............--- 11 

Electrical Patents EF uidd DOCU ara NU aES 





INDEX ‘OF ADVERTISERS. 


COVER PAGES 

PAGE. 
Ansonia eee J Copper Co. . 
Armington & Sims....... 
Bridgeport Brass 
Brush Electric Co 
Davis, Charles H., acon —— nee’ 
Day’s Kerite Insuia’ 
Eastern Electric Cable oe... Recast cad 
Edson Pressure Recording Gauges 
Bemense & Co. ay E. P.. 
Jewell Beltin 
Moore, Alf: 
Okonite Co 
Simplex Electrical Co. 












ee ee ee Be ee ee ee Co te ee 











Standard Underground Cable Co ............... 4 
Tucker Electrical Construction Co....... wis 
Western Power Construction Co.......... «s+» 2 


INSIDE PAGES, 
Aluminum Mey d Electric ~eeiand vs eagied Co.. 26 
American Bell Telephone Co. . 19 











American Circular Loom Co 13 
American Electrical Works 12 
aaa 12 
Ball Electric Light Co . , 19 
Eee 19 
i TE inca cdceadedesseven savnedoueons 22 
EE roensned nieve ovddwod Iseeevns 12 
CDCR, 6:65. cocneseotencsesecese 22 
Es dae caccsscesioessecs ese. ose ‘edt 18 
END vncves : navectheduse¥eodcecsives 14 
Riss siscsccvcevsoscccsectsnsees 19 
Butler —. ET cer sncevswonscceasenbires 13 
xsi intictaduadess evsndoeschsuncecs 11 
“6. 86." Electric I OR tacsntetiscesrerews 16 
I a innse. catccongsaccevesperes 18 
Chadbourne, Hazelton & Co ............-20005- 26 
Columbia National Bank................--- . ++. 11 
a cz neiwediondcce o4. olga ckensaees 12 
NUE Sarai s6  s0sccaresedcsuccedveeds 19 
oes ~~ —— Re aioncic contain dietraieouddnts 19 
a diem eacag luis’ sie veews eh nesee 24 
Eddy Blectte 3 Tanuthetuling Ds civeevivesicve 25 
BO BIO oni coecc cc ccccsccccsvcccssescece 23 
Se MED FOUEIN, wvvccccvccvesccesvenccses 22 
Edison Manufacturing Co..........-...--.000-0+ 16 
Wiectrical Gafety Co.... .....cccescccscsccsecsecs 23 
Elektron Manufacturing Co............ cseeeee- 13 
EL cnvesswesavesvetaws co oe 19 
Empire Ci gp be meeg Ae De ata adi nbctindnd yee 28 
Eugene F. Phillips Electrical Works, Ltd... .... 12 
Eureka Tempered © _— - Dendscictcessseins . 24 
Excelsior Electric Co. . 5s aereabnneee «aged 
Faraday Carbon Co.. ee sdedccws encacdeines 24 
Fort Wayne Electric Co. Sieicuwp aeeepealnd ee celets 28 
Garvin Machine Co............. és (eboeienies -. 14 
Gibson Gas eg Work 14 
Serre cree. 12 


Great Western Electrical ft eee 
Greeley & Co., The E. S 


Hazazer & Stanley 
Holmes, Booth & Haydens.................-..++ 21 
Holtzer-Cabot Electric Co.........---+-+-++--+- 26 
Horn, Brannen & Forsythe Manufacturing Co.. 26 
Illinois Electric Material Co. ...........0+eeeeeee 25 
Industries. . bwiehiaacieeman ae 
Interior Conduit & Insulation Co. —esernee Oe 
Jarvis Engineering Co.............2ssssceeereee 14 
i i icvdccswednscarss soaneenccs 2 
RD MENON OD occ ccc sveseccsccsesconses 12 
De ER SE ececcdccescecscovess coreesce 18 
Lehigh Valley Creosoting Co..............-..+0+ 22 
A a Wiehe DK se veered iereviubecsess sus 12 
I CM cs ecderce- soevvnvesaeese 12 
TP aehcs cae 690 Ss00eKe Hsecaceepes . 
TE Miiidc eusgsececeeds seveses-cpeeese 11 
De a ee ere eee 19 
National Electric Light Association ateneeeineedt 19 
National Pipe Bending Co 13 
Newark Machine Tool Works ................... 12 
New England Butt Co..... ..........2.eseeeeeees 14 
New York yoy and Packing Co............-. 24 
EE Gig Wo Bike sccveccoccscsescsce.csccs 12 
PE I ccerarseanastnecendeessarenccce 4 


Parker-Russell Mining and Manufacturing Co.. 24 
Pennsylvania Railroa: 2 
Phoenix Glass Co 
ee Smelting Co., Ltd 
Pond Engineering Co..... 
Powell Co., The Wm . 
ueen & Co., James .W. 
ilway Directo 


Ricketts Co., Limited (F. M 
Royce & Marean 
Sawyer-Man Electric Co.. 















ON, MINE OD. oosisccccccccccscenescs a 
Seely & Taylor Manufacturing Co..... ......... 22 
NOG on ccesvesnsescsecsetwsescosece 14 
—— Electrical Supply Co................+ 18 

ETE vaccridvdes, sessaseicecess os 24 
pe he Electric Railway & Motor Co.......... 19 
St. Louis Electrical Supply Co............. .... 23 
I cin 66s bonewedsscewecséeecko 25 
Street Railway Journal.................ee008 oes 25 
Thackara Manufacturing Co.............6++..++ 22 
Thomson-Houston Electric Co. . Aine 15 
Trinidad-Heimann Insulated Wire Co. 19 
Tropical American Telephore Co... ........... 16 
United Electric Traction Co..... ...sseseeseeees 21 
Vincent & Co., Charles R. . + eke rede. waed: ee 
Wainwright Manufacturing RR Rafe 28 
Washburn & Moen Manufacturing Co... ....... 24 
Washington Loan & Trust Co.............. 11 
Washington Electric Conduit Co........... 11 





oe, rae 22 
Western Electric Co... ......c2e.seseeees 
Westinghouse Electric Co nee 
pa eee ae 
Wilson & Co., ; 

Wyckoff Pipe ates cscs 











The total number of American patents 
issued last year reached 23,360, as against 
19,585 for 1888. More patents were issued 
from the Patent Office during 1889, than in 
any previous year. 


The London Electrician, impressed, no 
doubt, like other corpulent bodies, with 
the necessity of reducing the weight of its 
bulky issues, now sends copies abroad 
printed on flimsy, semi-transparent paper. 
We cannot say that we admire the innova- 
tion, as the paper is trying to the eyes, the 
printing on the back showing through, and 
unpleasant to handle, owing to its extreme 
thinness. But then the postage is less. 











The electrical editor of a New York con- 
temporary must have been out of town last 
week. Among the items of telephone news 
we find the following gem: ‘‘ A Long Tele- 
phone Cable. If Spain is connected with 
Porto Rica (sic) and Cuba, a scheme now 
under consideration by the Spanish govern- 
ment, there will be laid the longest telephone 
cable in the world.” Needless to say no 
such scheme ever occurred to the Spanish 
or any other government ; what is proposed 
is a telegraph cable, as we mentioned last 
week. Telephony by means of a long sub- 
marine cable is not yet even in the shape of 
a ‘“‘scheme,” as our worthy contemporary 
ought to know. 





At last the journalistic profession has 
received recognition at the hands of the 
New York law makers. Editors and re- 
porters will hereafter be excused from jury 
duty, ranking alongside of lawyers, physi- 
cians and clergymen. 





From Boston, the seat of learning and 
accuracy, we learn, through an electrical 
journal, that ‘‘ the flagship ‘ Chicago,’ of the 
European squadron, is equipped with the 
range-firing apparatus, invented by Lieut. 
Bradley A. Fiske. * * * Should the 
trial, now in progress, prove successful, 
there will be a revolution in artillery prac- 
tice.” There can be little doubt but that 
firing ranges would effect a remarkable revo- 
lution in artillery practice, but it must be a 
somewhat peculiar operation. 





Watch the lamp trimmer who has charge 
of the two arc lights at the corners of Broad- 
way and Vesey and Broadway and Barclay 
streets. Any morning you may see him 
trimming the lamps. He is original in his 
methods. He does not like to do his work 
from the poles; he must stand on the wires. 
This may explain how some insulation is 
worn off, some tie-wires broken and some 
insulatorscracked. Weleave out of account 
the possible danger to the man. 


The announcement made by the French 
daily papers, of the invention of a carpet 
weaving machine moved by electricity, has 
caused a protest on the part of some of the 
journals in question against the production 
of such labor saving machines, on account 
of the number of workmen which they 
displace. Apparently, the French editors 
are rather rusty in their political economy, 
or, perhaps, they fear next the invention 
of an electrical editor for daily papers. 

The details of an . elaborate ‘rapid tran- 
sit” scheme for New York city were recently 
published in a daily paper. The idea is to 
have a double-decked elevated road witha 
surface track underneath, the two elevators 
to be worked by steam, one for express and 
the other for way traffic, and the surface 
line by electricity. The idea seems a good 
one, but the weak point is the proposal to 
work only one line by electricity instead of 
all three. Before very long New Yorkers 
will not be content to be carried from point 
to point by the agency of any power other 
than that furnished by the electric motor. 





Connection between the telegraph systems 
of Tonquin and China has at last been estab- 
lished. The frontier line of the Chinese 
empire extends about 20,000 miles; the 
greater part separates the Celestials from 
Siberia, Asiatic Russia and India, the French 
frontier being a short stretch of only 240 
miles. ‘‘ Nevertheless,” says Lu Lumiere 
Electrique, ‘‘it is from this side that elec- 
tricity has first gained an entrance into the 
largest country in the world.” Our Parisian 
contemporary considers that an important 
step in the development of the extreme 
Orient, and hopes that it will be followed by 
others in the same direction. 








The British postmaster-general is said to 
consider favorably the suggestion that tele- 
graph messenger boys should be provided 
with bicycles in order to expedite the deliv- 
ery of messages. Given the smooth wooden 
and concrete pavements of London and other 
English cities, the scheme would, no doubt, 
answer well, if the natural tendency of boy- 
bicyclists was not to court disaster by 
“fancy riding” and reckless racing. Tri- 
cycles have long been used in England for 
the rapid delivery of small packages and the 
evening editions of the daily papers, in Lon- 
don and other cities, and they are also a 
great boon to country postmen, who have 
long rounds to make, often with 50 pounds 
or so of parcel post matter. We are afraid, 
however, that the condition of our streets 
and roads will not permit of a similar use of 
the iron steed in this country. A messenger 
boy struggling along Broadway on a bicycle 
would be a sorry spectacle, indeed, and the 
chances are that he would deliver the mes- 


sage much sooner on foot; at any rate, a 
new bicycle would be needed for every trip. 





THE ELECTRIC MOTOR VS. 
CABLE. 


There now appears to exist an absolute 
certainty that the fatal mistake is to be made 
of operating surface railways by cable powcr 
in New York city. The experiment is to be 
tried first on the Third avenue line, but 
there is also talk of extending the change to 
Broadway and other thoroughfares. Mr. 
Frank Sprague said, not long ago, in the 
course of the discussion following a paper 
on electric traction, that the construction of 
a cable system was, from his point of view, 
rather a good thing than otherwise, as he 
considered the cable a precursor instead of a 
rival to electricity. 

There certainly have been cases where 
cable systems have been abandoned and re- 
placed by electrical traction methods, and it 
is undoubtedly true that given an economical 
and thoroughly practical conduit system of 
electric traction, the substitution of the cable 
plant by electrical appliances will be a 
remarkably simple ard expeditious matter, 
since all the heavy construction work wil! 
have been done and the alterations required 
will be comparatively unimportant. 

At the same time, it is to be hoped that the 
municipal authorities will gather themselves 
together and limit the operations of the 
cable to one line for the present, so that a 
fair trial may be made of the adaptability of 
the system to New York conditions and 
requirements. We are sadly afraid, however, 
that in hoping thus we are leaning on a 
frail reed. Our municipal authorities, in- 
dividually and collectively, have shown 
such hopeless incapacity in dealing with any 
questions of an engineering or scientific 
nature, that it would be demanding too 
much of them in the present instance to ex- 
pect that they should raise themselves from 
the dead level of crass ignorance and phe- 
nomenal stupidity along which they seem 
doomed to travel until public forbearance is 
taxed beyond endurance. 

We are glad to see that the daily press is 
not blind tothe meritsof electric traction 
and to its superiority over the cable. For 
instance, the New York 7Jimes,in a recent 
editorial on the cable scheme, said: ‘‘Doubt- 
less, the old-fashioned horse car is doomed, 
but the final solution of the problem of 
local transportation lies rather in the electric 
motor than the cable, and probably in that 
actuated by the storage battery.” It is 
gratifying to find such sensible utterances 
in the lay press, and the oftener they are 
repeated, thus joining the influence of the 
daily papers to that of the technical jour- 
nals, the sooner will the complete sway of 
the electric motor be asserted, and the com- 
fort and convenience of the traveling public 
be properly secured. 


THE 





PERSONAL. 

Joseph A. Kerbey, a well-known telegraph 
operator and journalist, of Washington, D. 
C., has been nominated by the President as 
consul to Para, Brazil. 

Mr. W. H. McGrath, formerly of the 
Brush Illuminating Company, of this city, 
is the New Orleans manager for the Fort 
Wayne Electric Company. 

Mr. Albert J. Corriveau, a prominent 
electrical man, of Montreal, was a New 
York visitor last week, and was shown the 
electrical mysteries of the metropolis by Mr. 
W. J. Morrison. 

Col. T. F. Walton, of Cape May, was a 
New York visitor last week, arranging for 
the comfort of his electric light visitors dur- 
ing the August convention, which will be 
held at his great hotel, the Stockton. 

One of the best and most artistically 
lighted drug stores in the city is Dr. Charles 
Perry’s, in the Sun building. ‘‘ Perry’s 
Pharmacy,” located in Newspaper Row, is 
well known among New York journalists. 


The Waterhouse Brothers, well known in 
the electrical field, one of whom was the 
inyentor of the Waterhouse system now 
owned by the Westinghouse Electric Com- 
pany, have severed their connection with 
the last named company, and are said to be 
engaged on their own account iin the develop- 
ment of.something new in the electrit’Iine. 











June 28, 1890 


KELECTRICAL REVIHW 








CORRESPONDENCE. 


Electrical Happenings in Washington, 
Philadelphia and Boston. 


OUR PHILADELPHIA LETTER. 


Mr. Charles A. Bragg thinks that the elec- 
trical business in this city will be very pros- 
perousin the Fall. The Westinghouse office 
is in receipt of more than the usual number 
of inquiries regarding apparatus of all de- 
scriptions. Both Mr. Bragg and Mr. Porter 
are to be congratulated on their cool and 
cosy offices. It is no wonder business flows 
their way, for if once these persuasive gen- 
tlemen get a fellow in their little den, an- 
other Westinghouse triumph results. Two 
little United States motor fans keep the 
rooms at a delightful temperature. If any 
of Mr. Bragg’s electrical friends want a nice, 
easy Summer position, I would suggest that 
he can supply them with one. Just go in 
and tell him your latest and biggest fish 
story. He will hand you a card giving the 
details about a society in need of members, 
and the name of the secretary ’tis Ananias. 

The Electrical Plant is being rapidly in- 
stalled in the new Public Buildings. This 
is another contract obtained by the Phila- 
del phia office of the Westinghouse Company. 
Competition on the contract was very sharp, 
but the Westinghouse apparatus seemed to 
suit the City Dads; ergo, it is a Westing- 
house installation, The plant at present 
will consist of two 1,000-light United States 
dynamos, driven by two 100 horse-power, 
high speed, compound Westinghouse en- 
gines. The building is being wired by the 
North American Construction Company. 

Chadbourne, Hazelton & Company are push- 
ing the Wenstrom apparatus strongly. The 
business prospects of the company are very 
bright, and great things may be expected of 
them. The manufactory at Baltimore is 
being completed as rapidly as possible. 
About 15 sections of territory have been let 
to bright and energetic young men, who 
have taken hold of the business in a thor- 
oughly progressive manner. It is a signifi- 
cant sign of the times that the large major- 
ity of the gentlemen connected with this 
company are young men. 

The United Electric Equipment Company 
is a corporation which has recently gone 
into business, and is making a strong bid 
for public favor. This is another associa- 
tion of young and earnest men. These are 
the officers of the company: B. Marsden 
Vaughan, president; Charles R. Eberle, 
vice-president and” general manager; Wil- 
liam J. Merrill, secretary, Henry N. Almy, 
treasurer. They control the sale of the 
Wenstrom apparatus in a large territory, 
and have established branch offices at 
Chicago, Washington, Pittsburgh, Wilming- 
ton, Del., and Wilkes Barre, Pa. Besides 
the Wenstrom apparatus, they have very 
complete systems of fire alarms, electric 
railways, lighting, power, elevators and 
mining machinery. Pleasantly located cffi- 
ces are occupied at 706 Walnut street, where 
model apparatus is on exhibition. 

On the whole, the outlook in the electrical 
field in this city is very good. The hot 
weather has a depressing influence on almost 
every business, but electrical fans are the 
great drawing card to larger and better con- 
tracts. Besides, an electrical fan is a first- 
class advertisement. 8. L. C 

Philadelphia, June 20, 1890. 


OUR BOSTON LETTER. 


Mr. H. F. Kellogg, of the Thomson-Houston 
Electric Company, has returned to his home 
in this city, after an absence of nearly a year, 
having been located during that period in 
Mexico looking after the interests of his 
company in that country. 

Messrs. Goodnow & ae one of the 
oldest hardware firms in New England, have 
removed from No. 176 Washington street, 
this city, to No. 63 Sudbury street. This 
firm has added to its large and rapidly grow- 
ing business an choctstedl supe department 
stocked with a full line of electrical goods 
and electric light supplies. 

The New pop Wiring and Construction 
Company, of this city, has been awarded the 
contract for erecting poles, stringing wires 
and supplying outdoor fixtures for lighting 
the streets of the town of Groveton, x. H., 
with electric lights. The above named com- 
pany is one of the oldest and among the 
most reliable construction concerns in the 
country, in fact, the oldest established com- 
pany in its line in this section. _For several 
years past it has had in hand most, if not all, 
of the wiring and construction work of the 
isolated electric light plants installed by the 
Edison Company in New England. 

Old Wires Re-Covered.— The American 
Circular Loom Company, of this city, have 
a patent woven process by which old wires 
of any manufacture may be re-covered. This 
covering is not braided, but woven like a 
canvas jacket around the old wire, and is 
said to be thoroughly fireproof, possessing 
remarkable tensile strength and excellent 
insulating qualities. 

Removals.—About July 1, the Standard 
Electric Company, of Vermont, will remove 





its Boston offices and salesrooms from No. 
161 Franklin street to a magnificent suite of 
rooms in the New England Building, Nos. 
180 to 188 Summer street. 

Messrs. H. E. Swift & Company, manu- 
facturing electricians, at No. 62 Sudbury 
street, this city, will remove to No. 34 Oliver 
street, about July 1. 

The Jewell Belting Company, of Hartford, 
has been compelled to double the capacity of 
its tannery at Jellico, Tenn., owing to the 
great demand for its celebrated short lap oak 
bclting. This company also operates an- 
other large oak tannery at Rome, Ga. All 
the leather used by them in the manufacture 
of belting comes from these tanneries, and 
the demand is so great that further enlarge- 
ments are contemplated in the near future. 

Election of Officers.--The Thomson-Hous- 
ton International Electric Company held its 
annual meeting at Portland, Me., last Mon- 
day, and elected the following directors for 
the ensuing year: Messrs. F. 8. Pevear, C. 
H. Newhall, J. N. Smith, B. F. Spinney 
and J. S. Bartlett, of Lynn, Mass., and 
Messrs. Oliver Ames and Geo. W. Daven- 
port, of Boston. 

The Brown Electric Protector Company, 
of this city, is in receipt of many compli- 
mentary letters regarding the merits of the 
Brown protecting device for telephones, 
telegraph instruments and fire alarm ap- 
paratus. Most of these testimonials are 
from superintendents of telephoneexchanges, 
managers of telegraph offices and officials at 
fire alarm stations, who have given the 
Brown protector a thorough test. The 
officers of the Gamewell Fire Alarm Com- 
pany have given the protector their endorse- 
ment and have signified their intention to 
adopt the device with future installations of 
the Gamewell system. 

New Electric Light Station. — Advices 
from Pittsfield, Mass., under date of June 
20, state that ‘‘the Pittsfield Illuminating 
Company will soon break ground for the 
erection of its new electric light station. 
The new building will be about 50x100 
feet, with basement and one story. The 
facilities will be large enough for furnishing 
power for motors for manufacturing pur- 
poses and for the street railway, if necessary. 
A new 450 horse-power boiler will be put in 
and new engines. Tle company, in addi- 
tion to supplying light and power, proposes 
to furnish steam heat for business houses in 
its vicinity, using for this purpose the ex- 
haust steam from its works.” 

Boston’s New Telephone Building.—A gen- 
tleman familiar with the facts says: ‘‘ The 
New England Telephone and Telegraph 
Company has quite outgrown its quarters at 
No. 50 Pearl street, and welcomes the near 
completion of the American Bell Telephone 
Company's new building, at the corner of 
Milk and Oliver streets. The operating 
room of the New England Company will be 
on the ninth floor of the new building and 
will be fitted with new multiple switch- 
boards of the latest pattern, which are now 
being manufactured by the Western Electric 
Company, of Chicago, and will accommo- 
date 5,000 subscribers. This new multiple 
board will cost in the neighborhood of 
$100,000. The general offices of the com- 
pany are to be on the eighth floor, giving a 
grand view of the harbor and the surround- 
ing shores. The wires will all enter the 
building by underground cable, and will 
extend to the operating room through a 
large shaft or well hole. The work of 
removal will be arduous, but without inter- 
ruption of the service.” 

New Electric Car.—The new eight wheel 
electric car, built by the Tripp Manufac- 
turing Company, of this city, for the West 
End Street Railway Company, had a trial 
trip on last Thursday evening, and, by invi- 
tation of the first named company, about 380 
gentlemen enjoyed a ride over various 
branches of the West End electric system, 
including a ‘* flying trip” over the Brighton 
branch to Coolidge Corner. The mammoth 
car moved gracefully over the tracks, with- 
out the customary jarring and shaking 
incident to the smallercars. The car easily 
turned all the curves, excepting that at the 
corner of Sudbury and Merrimac streets, 
which has a radius of 28 feet, and is said to 
be the sharpest curve on the West End 
Railway. At Park Square the car turned 
the 40-foot radius with ease. The new car 
is 28 feet long from door to door, 7 feet 
3 inches wide, 7 feet 9 inches in height 
inside, and has a seating capacity of 46 
passengers, 23 on each side—more than 
double the seats in a common box car. The 
seats are luxuriously cushioned, and at 
night the car is lighted by a half score of 
incandescent lamps. The car is mounted 
on two trucks, one at each end, and each 
truck has four 30-inch steel wheels, and one 
15 horse-power Thomson-Houston motor. 
The car is provided not only with the com- 
mon hand brake, but also a vacuum brake, 
and it is possible to stop very quickly, even 
when going at high speed. The Tripp anti- 
friction bearings are used throughout, and 
the trucks are of an entirely new design (on 
which patents are pending), the equalizing 
bar being connected to the journal boxes 
underneath, instead of passing around the 
top, as usual. The car is also provided with 





the Jewett frictionless car centers, which 
carry the weight of the car on frictionless 
rollers that move with the slightest strain, 
permitting the car to adjust itself to the 
movement of the trucks. 

Mcintosh & Seymour Engines.—Mr. J. A. 
Grant, of this city, representing the sales de- 
partment of the McIntosh & Seymour Engine 
Company, has just consummated arrange- 
ments by which all the company’s business 
in the Western States shall be manipulated 
by a new corporation which has just been 
formed, and comprises a number of the 
most prominent electrical and mechanical 
business men in the West. This new cor- 

ration, it is said, has unlimited capital at 
its disposal. In its operations it is planned 
to do general steam plant and construction 
work. Inspite of the fact that the McIn- 
tosh & Seymour Engine Works bave been 
quadrupled in the past year, it begins to 
look as if another addition to the company’s 
manufacturing facilities will be necessary to 
fill the rapidly increasing orders. 

Boston Electric Ciub Anniversary.—To- 
day about 40 of the members of the 
Boston Electric Club celebrated the third 
anpiversary of the formation of that organi- 
zation by an outing at the seaside. At 12.30 
o'clock, 30 members stepped into the special 
car awaiting them at the Eastern Depot of 
the Boston and Maine Railroad, and 
were soon bowling over the tracks, bound 
for Marblehead Neck. When the train 
stopped at Lynn, ten additional members, 
headed by Chairman Robrer, of the House 
Committee, joined the Boston delegation. 
At 1.80 o’clock, the party arrived at Marble- 
head station, where three barges stuod ready 
to carry them to the Nanepashemet House, 
at Marblehead Neck. A half hour ride over 
a splendid road, lined on either side by attrac- 
tive and diversified scenery, brought the 
hungry but happy party to its destination. 
By two o’clock the party had taken their 
seats about the dinner table and were called 
to order by President Henry B. Cram, who 
fully appreciated the situation by making 
his anniversary address very brief. 

The neatly arranged and palatable fish 
dinner was soon over, and 40 smiling indi- 
viduals sallied happily forth from the dining 
room. 

Two picked base bal] nines were soon 
formed, and then the fun began. 

The game was full to overflowing with 
funny incidents and comical scenes. An 
ordinary one base hit frequently yielded a 
home run. Several excellent hits were made, 
three times the bal] was batted over the 
bluff, nearly 200 feet distant, and Mr. Eustis, 
of the Eastern Electric Cable Company, 
knocked out a home run by hitting the ball 
into the ocean. Asa ‘‘coacher,” Mr. A. B. 
Griggs won quite an enviable reputation, 
being second only in standing to the great 
ball player of the club, Mr. W. E. Stow. 
Other members deserve special mention for 
peculiar points and fine plays made on the 
field. At the end of the second inning the 
umpire called the game and declared the 
score 24 to 16; but as neither of the picked 
nines had been named previous to the game, 
pity for the defeated side justifies that the 
names of the players be omitted. At six 
o'clock, the majority of the party embarked 
in the barges and were quickly driven to the 
depot. On board the train the party made 
things lively with singing and speech- 
making, and the return trip to Boston was a 
joyous occasion for every one. 

Electric Stocks.—Boston quotations, at 
closing bour of the Exchange, Saturday, 
June 21, were as follows : 


Thomson-Houston Electric Co.. ............ 6714. 
ed “Preferred. ..... 2654. 
” “ Series C. .... 1734. 
” “ Series D...... 84. 


Thomson Electric ves Co 
~ Euro Wel 

Westinghouse Electric Co 

Fort Wayne Electric Co...... 







Boston, June 21, 1890. 





OUR WASHINGTON LETTER. 


The Influence of Representatives of elec- 
trical industries which has been brought to 
bear on the Senate Finance Committee has 
had the effect of placing mica again on the 
free list, instead of leaving it subject to a 
duty of 35 per cent. ad valorem, as was pro- 
vided in the tariff bill passed by the House. 
The matter will still need some attention 
from interested parties to prevent the stove- 
mica men from getting a heavy tax put upon 
this article. 

in the Tariff Bill, as amended by the Sen- 
ate Finance Committce, copper ores are 
taxed one-half of one per cent. per pound, 
instead of one and one-fourth cents; and 
copper in plates, bars, ingots and pigs, is 
changed from two cents to one and one- 
fourth cents per pound. G. C. M. 

June 21, 














* * At Wichita, 250 men are at work on 
the new electric road. 

* * It is probable that the Newark clec- 
tric railways will be in operation by July 1. 

* * The Union Street Railroad Company, 
of Saginaw, Mich., have sued the Michigan 
Central Railroad Company for $20,000 


damages for cutting the wires of the street 
railway on May 16. 

* * The West End Street Railway Com- 
pany, Boston; has just declared a dividend 
of four per cent. on the preferred stock and 


five per cent. on the common, payable July 
1, to stockholders of record June 14. 

* * The perfection of ventilation is now 
attained by electricity. The new United 
States man-of-war ‘‘ Baltimore ” is supplied 
with an electrical ventilator which will 
change the atmosphere of the engine room 
completely in two minutes. 

* * An electric street railway is to be 
built between Haverhill and Lawrence, 
Mass. Work will be commenced as soon as 

rants for tracks are secured in the cities. 
New York parties are interested with C. W. 
Morse and B. B. Jones, of Haverhill. 

* * Patents have been allowed to Messrs. 
Wills & Hardy for a self-oiling trolley 
wheel. These have been in use on the 
electrical cars in Nashville, Tenn., for 
several months. All 50 cars have them 
on. The oil chamber is filled once a week. 

* * The officers of the Electric Railway 
Company, of Atchison, Kans , are W. W. 
Hetherington, president; H. J. Ranson, 
vice-president ; Geo. Storch, treasurer; J. 
W. Orr, secretary; G. H. Williams, assist- 
ant secretary. Mr. Ranson and Mr. Wil- 
liams live in Des Moines. Mr. Hethering- 
ton has no doubt that the electric line will 
be in operation by early Fall. 





Annual Outing. 


The staff of the James Kempster Printing 
Company, the well-known electrical printing 
establishment, of Cedar street, New York, 
enjoyed their annual holiday, at New Dorp, 
8. L., on Saturday last. There were about 
90 present, and, notwithstanding the rain, all 
enjoyed the day. The programme of games 
was only partly carried out, on acount of 
the rain, and will be finished at another 
time. The 100 yards dash was won by Wm. 
Grogan (scratch) ; J. Rilé (8 yards), second ; 
and Geo. Russell (8 yards), third. Putting 
16 pound shot—C. Corke (10 feet), first ; C. 
Rhoades (10 feet), second ; and J. Kennedy 
(10 feet), third. 

These annual pic-nics are very popular 
with the printers, and it is but natural that 
such thorough and capable workers should 
also know so well how to enjoy them- 
selves. 








A New Construction Company. 


The organization of the Western Power 
Construction Company, which was recently 
consummated by a party of capitalists, will 
fill a long-felt want throughout the Western 
States. This company after their organiza- 
tion purchased the business of W. P. Adams 
& Company, thereby securing the agency 
of the McIntosh & Seymour engine, the 
reputation of which is rapidly growing, the 
engine already having a strong foothold in 
the Eastern States and is classed as Al 
among high speed engines. The company 
will occupy offices at 144 Adams street, 
Rookery Building, Chicago, and are pre- 
pared to make proposals for the complete 
erection and construction of power plants 
in territory from the Alleghany mountains 
to the Pacific Coast, of any description, using 
any system desired, although they will make 
a specialty of the McIntosh & Seymour 
engine. 

This is the only company of this exact 
nature in the country, which fact should be 
appreciated by all companies who contem- 
plate the erection of steam plants. The 
management has been placed in the hands 
of Waldo P. Adams, which will greatly 
tend to ensure the new company success. 

Mr. J. E. Wilson, who was formerly a 
partner of Mr. Adams, will occupy a promi- 
nent position with the concern. 

Although the life of the W. P. Adams 
Company was short, they report having sold, 
before their absorption in the new company, 
2,650 horse-powerin McIntosh & Seymour 
engines. 























»*, The Bell Telephone Company, of St. 
Louis, is asking for an underground ordi- 
nance and one has been reported favorably to 
the city council by a special committee. 

«*» M. Bursual, the French electrician, 
has been presented to M. Jules Roche, 


Minister of Commerce. M. Roche declares | 
that M. Bursual is a rival of Edison, and 
that he is the real inventor of the telephone, 
having discovered and applied the principle 
20 years in advance of either Edison or Bell. 
M. Roche has instructed M. Bursual to 
undertake the improvement of the extremely 
defective telephone service of Paris and the 
provinces, 


«*, Press despatches state that the con- 
tract of the Mexican Telephone Company 
with the city government for the use of the 
streets for poles expires very shortly, and | 
the contract with the Federal government for 
the use of the highways and government 
thoroughfares and the privilege of free im- 
portation of materials must soon be re- 
newed. Two European companies are com- 
peting for them. The old company is likely 
to retain its hold, despite opposition. 


«*% The telephone must have a new role 
of usefulness scored for it. Sir Humphrey 
de Trafford, near Manchester, has, perhaps, 
the finest kennels in England, the kennel- | 
man’s house adjoining them. From each 
kennel a telephone arrangement leads to the 
kennelman’s room, so that when any dog is 
noisy at night the keeper can speak to him 
so as to beheard without leaving his room.— 
Chicago Herald. As DeWolf Hopper says 
to his clerk, in ‘‘ Castles in the Air,” in the 
same spirit do we address the Herald: ‘‘ Take 
it off ! Take it off !” 

y*, The most unsatisfactory telephone 
operator is the member of the masculine sex. 
The tones of a young man answering a call 
can never be sweet and soothing, when com- 
pared with the gentle voice of a young lady. 
This is one chief reason why the feminine 
gender is so universally drawn upon for 
central telephone exchange operators, and 
explains why the Metropolitan Company, of 
this city, has placed young ladies in charge 
of the Sunday work. Some of the large ex- 
changes, notably the Brooklyn exchange, 
have young ladies to answer the night calls. 
Telephone exchanges have opened a new 
tield for the particular talent of the gentle- 
voiced sex, and they are rapidly becoming 
expert and successful. 

y*, An exhibition of the working of the 
long distance telephone was given at the 
rooms of the Board of Trade, in Reading, 
Pa., last week. Wires had been brought 
into the rooms and connected with the long 
distance system. A loud speaking attach- 
ment was adjusted, and some 380 or 40 gen- 
tlemen listened to the playing of national 
airs on the cornet in the general office of the 

‘ | 
company, 18 Cortlandt street, New York, | 
150 miles away. They were also regaled | 
with a song of a celebrated darkie dock rat, 
produced from a phonographic cylinder. | 
Afterwards the ‘phone was connected with a 
New York theatre, and the spectators in 
Reading had the pleasure of enjoying a part 
of the performance. During the time of the | 
exhibition there were no less than six thun- | 
der storms raging between Reading and 
New York. 

»*, The Erie Telephone Company now | 

2 A | 
operates through three sub companies, one of | 
the sub companies being divided into three 
divisions, making in all five divisions, 
as follows: Arkansas division, the State of | 
Arkansas; north Texas division, all that 
part of Texas north of a line drawn through 
the State from east to west at Waco; South 
Texas division, all of the State south of this 
line; Northwestern division, the States of | 
Minnesota, North and South Dakota, and | 
six counties in Wisconsin bordering on the | 
Mississippi river; Cleveland division, the 
city of Cleveland and all of Cuyahoga 
county in Obio. The net increase of sub- 
scribers for the month of May is as follows: 
Arkansas division, 12; North Texas, 23; 
South Texas, 31; Cleveland, 49; North- | 
western, 70; total, 185. Total increase for 


the first two months of this fiscal year, 292. 


The Telephone in Belgium. 
A correspondent in our London name 
sake writes of the Belgian Telephone Com- 
pany, as follows: 
carries on its operations in Brussels, Ant- 
werp, Charleroi, Ghent, La Louvriere and 
Verviers, has recently published the results 
of its work during 1889. They show that 
the position of telephonic matters in Belgium 
is a very flourishing one. 


This company, which | 


ELECTRICAL REVIEW 


= 
| 


| Boston Manufacturers’ Gazette. Both the size 
| and composition of the rods are inadequate 
| and unsatisfactory for carrying off so heavy 
|a discharge. 


Up to December 31, 1889, the number of | 


subscribers reached 4,394, an increase of 
348, or 8.46 per cent. over the previous year. 

The nominal capital is 3,400,000 francs, 
consisting of 13,6 0 shares of 250 francs and 


| least three-fourths of an inch in diameter. 


5,000 founders’ shares (the value of which is | 


not named). The actual capital subscribed is 
2,635,000 francs. 
The installation of the company is valued 
as follows: 
Francs. 
Local installations... .... ey 1,699, 1:29.95 
Interurban and international installa- 





| common iron, by reason of the coating, 


FES 81,541.99 
Private installations 11,770.31 
Public RO oe aes 40,956.31 

1,833,398.56 | 

The subscriptions received in 1889, | 


amounted to 889,451.47 francs; and other 
work carried out by the company, in the 
shape of electric light wires, private instal- 
lations, etc., realised 4,081.01 francs. De- 
ducting from the net total 400,803.19 franes 
for reserve, there remains 257,142.91 francs 


available for dividends, allowing the distri- | 


bution of the following: 17.50 francs per 
share of 250 francs, that is, seven per cent., 
and 13.60 francs to each of the 
founders’ shares. 

The era of large dividends appears, there- 
fore, to have commenced—a fortunate cir- 


5,000 | 


| discharge of lightning, 


| Spark of the induction coil, measuring two 


cumstance; for the right to purchase the | 
concessions at the end of 1892 is reserved by | 


the Government, and the price of the pur- 
chase is represented by a rental equal to the 
mean bet revenue of the last three years, in- 
creased by 15 per cent. 

Let me add, that as usual, the principal 
organs of the Belgian Press periodically call 
for the acquisition by the State of all the 
telephones. 


—_~-_>-> 
An Electric Elevator. 

Architect Fred. Kees, of the firm of Long 
& Kees, has invented and is having patented 
an electric appliance for passenger and 
freight elevators. The power is applied by 
a sheave similar to the one now in use in 
the crane elevators. The pulleys in the 
sheave are moved by means of a long screw, 
which runs through the frame in which 
the pulleys are set. This screw, by being 


| turned, increases the distance between the 
sets of pulleys, taking up the rope and 


raising the car. The screw is turned by an 
electric motor, and there is absolutely no 
limit as to its speed. Like most elevators, 
the cable will ascend the shaft, run overa 
pulley at the top and down into the base- 
ment. Here the motor and the elevating 
sheave will be placed, and by a simple touch 


' of a button the car can be started or stopped 


at any moment. 

Application for a patent is now pending. 
It is said the elevator can easily compete in 
price with any now made, and some tempting 
offers for the invention have already been 
received. As soonas a patent is issued, the 
Business Men’s Association will discuss a 
proposition to form a stock company for 
its manufacture in Minneapolis.—St. Paul 
Pioneer Press. 

Secrecy and Silence. 

Aristotle, when asked the most difficult 
thing to execute, replied: ‘‘To be secret 
and silent.” 

It has so happened, sometimes, that the 
secrets of great discoveries have been so 
carefully guarded that for a season the most 
curious eye has been defeated in its efforts 
to pry into the shops and laboratories where 
the process of manufacture was executed. 
But seldom do manufacturers nowadays 
trust their secrets to the protection bolts and 
locks give them. They have found out that 
the best protection is a patent, which gives 
them a weapon with which to defend their 
interests, which secrecy fails to do.—London 
Invention. 


| storms, 


| ity of iron. 
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Lightning Rods. 
Those who most fully understand the 
power of the electric current are least favor- 
ably impressed with the attempted methods 
of drawing off that current from the atmos- 
phere during an electric discharge, says the 


Iron is one of the poorest 
conductors, especially as compound with 
copper or zinc, 

A copper rod to be efficient should be at 


An iron rod to be of equal efficiency should 
be eight times the size of the copper rod, as 
copper has eight times the conductive capac- 
If parties are to employ iron 
rods, then galvanized iron is better than the 


which protects it from rust. 

As to the matter of insulation. Any 
known insulator, be it glass or wood, or any 
of the common forms of insulation, are en- 
tirely inadequate during a heavy electric 
discharge from the clouds. To indicate the 
enormous electro-motive force of the ordi- 
nary electric storm, it might he well to com- 
pare the artificial lightning produced by 
human beings. The ordinary induction 
coil, with a voltage beyond measurement at 
the present stage of the art, only creates a 
spark varying in length from one-half inch 
to three inches. Such a spark is difticult to 
insulate, as it will pierce glass of the thick- 
ness of one-eighth of an inch, and wood or 
paper two or three times as thick. Now, let 
us compare such a diminutive spark with a 
which has been 
known to reach one mile in length. If the 
or three inches in length, pierces glass or 
wood as above, what must be the insulation 
required to control a spark or discharge half 
a mile to one mile in length, with all the 
batteries of the sky, and with an electro- 
motive force millions of times beyond the 
computation of man. 

It is apparent that the usual insulators 
used on buildings must be entirely inade- 
quate for such a purpose. In many electric 
where the discharge follows the 
wire, it divides in many instances, part of 
the discharge following the wire and part 
of the discharge, regardless of any insulator 
commonly used, entering the house at one or 
more points ; and, for all practical purposes, 
the building stands in a worse position than 
though its owner had not attempted to pro- 
tect it with the ordinary lightning rod. 

In the ordinary electric storm a bouse 
would usually fare better without the pro 
tection of the lightning rods, because the 
electric clouds in their discharge would 
naturally strike a tree, a high rock or some 
other elevated object in proximity to the 
house, and would not be attracted to the 
house by the iron or copper rod. In other 
words, if the lightning rod will do what is 
claimed by the manufacturer, it becomes at 
once a dangerous fixture, simply because if it 
does attract the electricity it affords no ade- 
quate means of taking care of it; and it 
would be far better to let the cloud discharge 
at some other point than the house, rather 
than to take the risk of its discharge down 
the conductor, with almost a certainty of its 
dividing up and entering the house, irre- 
spective of any insulation known to the arts. 

Lightning always takes the shortest con- 
ductor to the earth, and, undoubtedly, tall 
trees in the vicinity of a house are an etti- 
cient safeguard. It has been suggested by 
experts in electricity that a very efficient 
safeguard would be to run a large iron or 
copper conductor into a tree, and then if the 
lightning was attracted to the tree or the 
conductor, and it divided up in its passage 
to the earth, no Gamage would be done to 
near-by buildings. 

One thing may be safely said, that if a 
discharge of lightning from a cloud is 
pointed directly towards a house, there is no 
buman means of diverting it from its course, 
or preventing its passage in the direction 
which it has taken, and all the feather beds 
and lightning conductors that might be pro- 
vided would scarcely protect a person who 
stood in the way of the current. It is a 
well-known fact among observers that the 
presence of lightning rods upon houses has 
often failed of providing the expected pro- 
tection, and there are millions of houses un- 
protected by lightning rods that bave never 
been struck by lightning. 

If one stops to consider the enormous cur- 
rent to be dealt with, and the tremendous 
electro-motive force of such acurrent, it is 
plain to be seen that no human method can 
be devised for safely taking such a current 
out of harm’s way ; and the man who sits 
in his house during a thunder storm pro- 
tected by iron lightning rods the size of his 
little finger, and insulated with pieces of 





glass, which are no more protection than 
pieces of tissue paper, has not the safe pro- 
tection which the lightning rod man prom- 
ised, and his money were better invested in 
some other purposes about his buildings. 

Asa matter of comparison in insulation, 
it is generally known that telegraph wires 
are insulated by glass insulators, fully an 
inch in non-conducting surface, with glass 
sides fully one-quarter of an inch in thick- 
ness. And yet al] this precaution in insula- 
tion is taken with a current not exceeding 
400 volts of electro-motive force. Leakage 
is a troublesome factor even then. What 
shall we say when the lightning rod man 
places similar glass insulators on your house 
to protect your little iron rods from dis- 
charging into your buildings the lightning 
of the heavens, whose electro-motive force 
cannot be measured even by billions «cf 
volts. It is like comparing the pop gun 
with the thousand-pound Columbiad. 

In the progress of an electric storm there 
is no special attraction in an ordinary dwell- 
ing house why the discharge should select 
that medium for reaching the ground. 
Trees, rocks, moist earth, soil with minerals, 
are equal if not better conductors than ordi- 
nary houses and barns. If the electricity in 
a storm cloud has reached sufficient tension 
to overcome the resistance offered to its 
passage to the earth, it will discharge at that 
point and at that time, and no human effort 
or contrivance can change its course. 


The Range Finder. 

Apropos of the Fisk electric range finder, 
of which so much has been said, the Army 
and Navy Journal draws attention to the 
fact that a report signed by ten members of 
the American Institute, in 1844, describes an 
instrument then in actual use in the United 
States Navy, which measured distances by 
which the requisite elevation to be given to 
the gun could be instantly determined. A 
naval officer in an official report to the Navy 
Department, made at the same time, says of 
this invention: ‘‘The distance of the ship 
to any object is readily ascertained with an 
instrument on board contrived for that pur- 
pose, by an observaticn which it requires 
but an instant to make and by inspection 
without calculation.” The fact that the 
earlier range finder, the merits of which 
were certified to by its use in our navy, by 
the approval of the American Institute, and 
by the award of a prize medal by the Lon- 
don Exhibition of 1852, after a practical test 
of the instrument for eight years, was finally 
rejected and lost sight of—seem to indicate 
that there is some inherent difficulty in the 
use of a range finder at sca, at least, that is 
just as likely to remain in force in the elcc- 
tric as in the old style. 








A Good Scheme. 

‘An electrical engineer, of Buffalo, who 
has been spending a few days in Cleveland,” 
says the Marine Review, ‘‘ suggests what 
seems to be a practical plan in reducing very 
largely the cost of transportation on the 
Erie canal. His plan is to apply a trolley, 
now generally in use on street railways, to 
the canal. If the overhead trolley system 
can be applied to street railways at a cost of 
about half that of horse-power, he argues, 
why can it not be made to take the place of 
canal mules with a similar reduction in cost? 
The poles and other appliances for the over- 
head wires, and, in fact, the whole plant, cov- 
ering theentirelength of the canal, could be 
readily arranged without hindrance to naviga- 
tion. Thespan would not be too wide at any 
point. Power stations could be so located 
as to operate sections of 30 miles on either 
side, being 60 miles apart, and at some 
points water might be utilized. The great 
objection to the propeller system would, of 
course, be the damage to the canal banks 
thrcugh the action of the wheels, but the 
promoter of this scheme suggests the use of 
a twin screw wheel or a wheel working low 
in the water. A motor of smaller size than 
that used on street cars would certainly 
accomplish more than six mules now used, 
in caring for two boats, granting that all 
else was equal. The electricity might be 
used to light the canal as well as the boats, 
and a telegraph system could be arranged 
on the poles used in supporting the trolley 
wires. One man aboard any of the boats 
could handle the trolley, and at the same 
time care for the rudder. The scheme alto- 
gether appears practicable.” 
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Pension to the Family of the Late Major 
Michaelis. 

It will be gratifying to the large number 
of friends of the late Major Michaelis to 
know that the government is to grant a 
pension to his family. He was well-known 
in electrical circles, and numbered many 
friends in the Electric Club, of New York. 
The report of the Committee on Pensions, of 
the House of Representatives, giving a plain 
statement of the services and accomplish- 
ments of Major Michaelis, is the best eulogy 
that can be written. It is as follows: 

Major Michaelis was born in Prussia, and 
died May 1, 1890, at the age of 46 years, leav- 
ing his widow and six children, the eldest of 
whom is not yet 17 years of age. He was 
educated at the New York public schools 
and graduated at the New York Free Acad- 
emy, at the head of his class, in July, 1863, 
at the age of 19. 

In September following he was commis- 
sioned second lieutenant in the United States 
Signal Corps; in November, 1863, he was 
promoted to second lieutenant in the United 
States Ordnance Corps, as the result of a 
competitive examination, being the first 
civilian, it is understood, to receive a com- 
mission in that corps. In September, 1864, 
he was promoted to first lieutenant of ord- 
nance, and in March, 1865, was brevetted 
captain, United States Army, for faithful 
and meritorious service during the war. 

Rising through regular gradations in the 
service, he became captain in 1874 and major 
in 1889 in the Ordnance Corps. He shared 
in the Atlanta and Nashville campaigns, 
where his merits attracted the attention of 
his superior officers. He was devoted to his 
profession, and his scientific genius and vast 
acquirements as a scholar were freely given 
to the service of his adopted country. He 
was a master of several languages, and by 
this means he was brought into correspon- 
dence with many of the ablest ordnance 
officers in the armies of Europe. 

As the result of this intercourse, he re- 
ceived from Major Boulenge, of the Belgian 
army, one of the then new electric chrono- 
graphs, invented by that officer for measur- 
ing exactly the velocity of projectiles. This 
was the first chronograph, it is believed, 
that was introduced into our Army and 
Navy, and marks the improvement in rifled 
arms and artillery, which, since the Franco- 
German war, has compelled the rearming 
of both the French and German armies at 
least twice, and similar changes in the other 
armies. In like manner the navies of the 
world have been obliged to change their 
ordnance and defensive armor. 

To clearly demonstrate the usefulness of 
this chronograph, which had superseded 
the ballistic pendulum in every army but 
ours, Major Michaelis undertook a series of 
experiments, which he was allowed to con- 
duct at his own expense at the Watertown 
arsenal, the results of which were embodied 
in a treatise entitled ‘‘ The Boulenge Chrono- 
graph,” published by Van Nostrand, of 
New York, in 1872. This treatise conclu- 
sively demonstrated the excellence of the 
new system, and in 1874, Major Michaelis 
was assigned to conduct the experiments 
with 12-inch rifled guns at Nut Island, in 
Boston Harbor, assisted by Lieut. Henry 
Lyon, and from that time the modern sys- 
tem has been in use in our army. This 
new departure in scientific ordnance is to be 
accredited in large part to the intelligent 
zeal, persistent energy, and scientific knowl- 
edge of this officer. 

Ata very early date, and with great fore- 
sight and zeal, he urged the establishment 
of a government factory for making heavy 
guns on the most advanced system at a time 
when we had in this country not a single 
establishment capable of producing even the 
steel ingots required for a 6-inch rifled gun, 
but had to send to Krupp, Armstrong or 
Whitworth, for such material. He demon- 
strated, as an expert, before the Military 
Committee of Congress, so clearly the 
capabilities and advantages of location of 
the Watertown arsenal, where he had been 
twice stationed, that Congress made the 
necessary appropriations, and the result is 
that we are now producing not only the 
grade of steel required, but are making 
heavy ‘guns equal tou the best of their class 
made in Europe. 

The nation has suffered a loss in the death 
of this man of learning and ideas in his mid- 
career of usefulness and of a devotion to 
duty so great that he seemed intirely indif- 
ferent to his own temporal advantages. 

In consideration of the eminent services 
of this officer and the situation in which his 
widow and young children have been left 
by his death, the committee have no hesita- 
tion in most earnestly recommending the 
passage of this bill. 





The Pope Electric Clock. 

The illustrations on this page show a new 
electric clock which has recently been put 
upon the market. It is the invention of Mr. 
Leon Pope, a gentleman who has had over 
30 years’ practical experience with such 
electricians as Wheatstone, Bain, Cully, 
Siemens, Henley, Breque and Gaiffe. The 
Pope clock is free from the objections to 
many electric time companies’ clocks, 
simply because it is an independent clock. 
The perplexing difficulties attendant upon a 
wire circuit system of time distribution are 
unknown to this clock. Another feature is 
that it is sold outright. Various styles of 
cases are made, but the same mechanism is 
supplied with each. 

The pendulum, the cause of its absolute 
accuracy, differs fundamentally from all 
other pendulums in that it is a vibrating 
elastic plate or reed ; and, as is well known, 
has two properties that give it pre-eminence 
as a measurer of time. First, such a vibrat- 
ing plate is isochronous, 7. ¢., its rate is the 
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same, whether it swings through a small 
distance or a large one (the want of this 
property is the chief cause of an ordinary 
pendulum clock changing its rate); second, 
such a plate describes a cycloidal arc, which 
every mathematician well knows is the only 
path that can and does give absolutely 
uniform time. 

When it is stated that this reed pendulum 
is made to drive the clock train directly, it 
will at once be evident why this clock should 
keep perfect time. The very nature of the 
pendulum necessitates absolute regularity, 
and as the train is driven by the pendulum, 
it follows that the train must have the same 
absolute regularity. 

By driving the clock train direct from the 
pendulum, two-thirds of the ordinary mech- 
anism of a clock, with its friction and 
liability to get out of repair, is entirely dis- 
pensed with, and there are no cords or 


springs to’break. The electrical power is 
local, consisting of a single cell of battery, 
sufficient to run the clock for several 
months. 

By an ingenious mechanism, constructed 
on the principle of the detached lever, abso- 
lute intervals of time are marked, no matter 
whether the amplitude of the pendulum be 
more or less. 








Maussier Aluminum Process. 

This process is coming to the front, says 
a foreign exchange, for it is announced that 
one of the largest French engineering firms 
has undertaken to work it on an extensive 
scale. The process, he continues, comprises 
three distinct periods and kinds of opera- 
tions—the desilification, the reduction and 
the liquidation. The desilificationis effected 
by means of fluorine, or fluoride of calcium, 
at a high temperature in the presence of car- 
bon. Lime, or the carbonates of potassium, 
or sodium, may be added to facilitate the 
decomposition of the silicate. The reduc- 
tion or expulsion of the oxygen is obtained 
by means of iron and manganese raised to 
incandescence in the presence of carbon. 
The liquidation, the object of which is to 
separate the aluminum from the iron and 
the manganese, is effected by dropping the 
molten mass into carbon ingot moulds. 
These moulds are made of wood charcoal. 
The aluminum so obtained is nearly pure. 


Easily Seen. 

Since the adoption of electric lights in St. 
Louis and the removal of the lamps which 
bore the street names, there has arisen the 
same vexation as in other cities. The street 
inspector conceived the idea of marking the 
streets by the means of ‘‘ shadow signs.” 
The plan is to paint the name of the streets 
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on the electric light globes and to throw 
‘*shadow letters” upon the ground. It 
was tried. and worked with unqualified 
success. The words ‘‘ Market street” were 
painted in a reversed way upon the globe, 
in letters about three-quarters of an inch in 
length. The words cast a shadow of five 
feet upon the ground. The name could be 
read 50 feet away, and was, without doubt, 
the best street sign ever seen in St. Louis. 





Young Ladies to Work on Sunday. 


Mr. E. W. Carritt, the general superinten- 
dent of the Metropolitan Telephone Com- 
pany, said that the reported dissatisfaction 
of the women operators concerning the new 
order of the company for them to work Sun- 
days, was wholly without foundation. 


‘‘The situation is simply this,” said Mr. 
Carritt. ‘‘We have ordered the girls to 
work Sundays because we found it necessary 
to improve the service on that day. Not 
only will each girl working Sunday receive 
extra pay for that work, but compensation 
in time will also be given her by allowing 
her to leave work on the Saturday preceding 
the Sunday on which she is to work. An- 
other point to be considered is that the Sun- 
day work will not demand the services of 
all the girls, but only of a few. In some 
districts a girl will not have to work Sunday 
more than once in 10 or 11 weeks. In 
others they may have to work once in five 
or six Sundays. The average of the whole 
force will not be greater than one Sunday 
out of seven or eight weeks. As to the 
matter of making the girls work more than 
60 hours a week, I am prepared to say 
that under no circumstances would the 
company do that, whether or not there was 
a law ring on the sub The girls 
understand the case, and there is and has 
been no dissatisfaction among them.” 
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..-. The census will show that in the 
last ten years, typewriters and telegraphers 
have increased fasier than any other class 
in New York. 


.... Test oftice receipts of the Western 
Union Telegraph Company for the first 
week in June were $260,000, against $250, - 
000 last year, which was a conspicuous one, 
for the reason that the company had a rush 
of business from all parts of the Union, on 
account of the Johnstown floods. 


..+» The Kentucky Court of Appeals bas 
decided that a telegraph company is liable 
for damages both to feelings and financial 
interests by failure to use all due diligence 
to deliver a telegram. The case was Chap- 
man against the Western Union, in which 
the telegraph company failed to deliver a 
message to Chapman, notifying him of the 
approaching death of his father. 


.... The cable steamer ‘‘ Westmeath,” 
which is to lay the cable between Halifax 
and Bermuda, has arrived in port. She left 
Bermuda about two weeks ago, and after 
laying about 10 miles of heavy cable, to con- 
nect the offices at Hamilton with the cable 
hut at Castle Harbor, took soundings till she 
got off Halifax. The bottom was found to 
be very smooth and soft. The shore end 
will be landed near the direct United States 
cable. The steamer will commence laying 
in about a week and will complete her work 
in a short time after. 


.... The Canadian Pacific Telegraph 
Company, with the assistance of their com- 
mercial cable connection, performed some- 
thing in telegraphy, recently, hitherto 
unknown, says the St. John, N. B. Daily 
Sun, of June 5. The result of the famous 
English Derby race was received in the city 
exactly one and a half minutes after the race, 
and in two minutes, bulletins were posted in 
the daily newspaper offices, the Board of 
Trade rooms, Royal, Victoria and Dufferin 
hotels. This remarkably quick transmission 
shows that the Commercial Cable Company 
and Canadian Pacific Telegraph Company 
are fully alive to the requirements of the 
public. The Direct Cable Company, land- 
ing at Halifax, was four minutes behind the 
Canadian Pacific Company in furnishing the 
news. 


Cleaning Files by Electricity. 

An improved means for cleaning files, 
which is claimed to restore them to the con- 
dition of new files, is described as follows: 
After being cleaned and wetted, the files are 
dipped between two carbons into acidified 
water and the circuit of an electric current 
is established between the carbons and the 
file by means of a piece of metal serving as 
a support to the file, by which the latter is 
suspended. The water is then decomposed 
by the current, the oxygen acting upon the 
cuttings of the file, while the hydrogen bub- 
bles settle in the teeth and protect them against 
the action of the acidified water. After 
immersion for a few minutes the file is with- 
drawn and brushed in clear water to remove 
the oxide of iron, and then replaced in the 
bath. When the cuttings are entirely 
cleared, the file should be immersed in an 
alkaline bath to remove all traces of the acid, 
then dried and brushed. 
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New Welding Plants. 

The Thomson Electric Welding Company, 
ot Boston, has just made contracts with 
the Roeblings, of Trenton, N. J., to supply 
seven welding machines in addition to those 
already there. Also with the United States 
government to install welding plants at the 
navy yards at New York and Norfolk, Va., 
and with the Pennsylvania Railroad Com- 
pany fora large welding plant at the com- 
pany’s works in West Philadelphia. 
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Railway Telegraph Superintendents. 


A VERY SUCCESSFUL MEETING AT 
NIAGARA FALLS. 


The ninth annual meeting of this associa- 
tion was held at Niagara Falls, N. Y., on 
June 18th and 19th. The following mem- 
bers were present: C. A. Darlton, presi- 
dent, Washington, D. C.; P. W. Drew, 
secretary, Chicago; C. W. Hammond, St. 
Louis, Mo.; C. Selden, Baltimore, Md.; A. 
R. Swift, Chicago, Ill., G. L. Lang, Boston, 
Mass.; G. C. Kinsman, Decatur, Ill.; G. T. 
Williams, Cleveland, O.; M. B. Leonard, 
Richmond, Va.; R. Stewart, Elizabeth, N. 
J.; A. Ramseur, Atlanta, Ga.; I. T. Dyer, 
St. Joseph, Mo.; U. J. Fry, Milwaukee, 
Wis.; H. C. Reed, Milwaukee, Wis.; J. B. 
Stewart, Wehawken, N. J.; M. Magiff, St. 
Albans, Vt.; W. J. Holmes, New York, N. 
Y.; W. W. Nichols, Chicago, Ill.; W. F, 
Taylor, Altoona, Pa.; O. C. Greene, St. 
Paul, Minn.; W. E. Lewis, Long Island 
City, N. Y.; H. C. Sprague, Kansas City, 
Mo.; G. M. Dugan, Jackson, Tenn.; L. B. 
Foley, New York, N. Y.; C. S. Jones, 
Chicago, Ill.; A. R. Singafelt, Topeka, 
Kan.; E. A. Smith, Boston, Mass.; 8. K. 
Bullard, Sedalia, Mo.; T. W. Stacey, Mar- 
shall, Tex. 

The first session of the meeting was held 
Wednesday, at 10.35 a.m. After the reading 
of the annual report, the following new 
members were elected: J. C. Ford, St. 
Paul, Minn.; W. J, Stonebromer, Two 
Harbors, Minn.; H. D. Milton, Texarkana, 
Texas; J. V. Goode, Kansas City, Mo.; 
P. H. Hough, La Crosse, Wis.; G. N. Gish, 
Marshallton, lowa ; H. B. Briggs, Redwing, 
Minn.; T. W. Parks, Tyler, Texas; J. N. 
Miller, Dallas, Texas; W. D. Hendrickson, 
Long Branch, N.J.; B. R. Pollock (the 
World’s Champion sender), Hartford, Conn., 
and L. Horton, Jr., St. Paul, Minn. 

The following officers were elected for 
the ensuing year : 

President, George T. Williams, of Cleve- 
land. 

Vice-President, George M. Dugan. 

Secretary and Treasurer, P. W. Drew, 
of Chicago, re-elected. 

M. B. Leonard, Charles Selden and G. C. 
Kinsman, were appointed a committee on 
time and place of next meeting. 

It was decided to devote the afternoon to 
a tour along the American and Canadian 
shores of the Falls and Rapids, and substi- 
tute an evening session for that usually held 
in the afternoon. 

The first paper of the evening, of which 
the following is an abstract, was read by 
Robert Stewart, superintendent of the 
Central Railroad of New Jersey, on the 
‘*History and Development of the Block 
System.” Mr. Stewart was the first railroad 
telegraph superintendent to introduce this 
system of signaling in America. He was at 
the time connected with the Camden and 
Amboy Railroad, over which nearly all the 
Eastern troops passed during the war. A 
rear collision, which occurred at Bristol, 
Pa., in the summer of 1863, causing the 
death of a large number of soldiers and the 
fireman of the engine, led to the investiga- 
tion of an English block system, at the 
request of Ashbel Welch, then president 
of the company, and Mr. Stewart was 
instructed to experiment with and put 
in useasignal, by which trains could be 
notified, without being stopped, that the 
track to the next point was clear. After 
some experimenting, he placed in operation 
seven block stations upon the 25 miles of 
road, between Trenton and Kensington, 
using the banner signal, in conjunction with 
the regular telegraph offices. There were 
two fixed glasses, the upper two white, 
and the lower red, with two independent 
lamps, one for East and one for West bound 
trains, which were operated by hand, with 
a rope attachment. This arrangement 
proved defective, and a single lamp, with 
a movable red flannel shield, wassubstituted. 
A record of the trains was kept on a board 
with pegs. The telegraph operators used 
the regular Morse system for notifying 
adjacent stations that trains were in or out 
of the block. The experiment proved so 
successful, that it was extended from Tren- 
ton to New Brunswick, covering 26 addi- 
tional miles of road in 1864, Shortly after, 
upon the formation by consolidation, of the 
united railroads of New Jersey, the system 
was extended to Jersey City, making it 
complete from Philadelphia to Jersey City, 
excepting between the cities of Newark and 
Jersey. City. In 1870, a connecting road 
from Frankford Junction to Mantua was 
equipped, making a total distance of 90 miles. 
From the establishment of this system up 
to the date when road was leased by the 
Pennsylvania Railroad, no rear collisions 
of any kind occurred, which he attributed 
to the fact that only the ‘‘ positive” block 
was used, in distinction from the ‘‘ permis- 
sive” block, afterwards introduced by the 
Pennsylvania Railroad, by which two trains 
were permitted upon a block at the same 
time, by observing caution. In 1873, the 


Pennsylvania Railroad began the introduc- 
tion of the system to a limited extent on the 
Pittsburgh division of the main line. 


Its 





extension was very slow until the winter of 
1875-6, when it was rapidly extended over 
theentire main line. Its use was stimulated 
by the approaching Centennial Exhibition, 
and, in spite of the enormous increase of 
traffic, the protection was so complete that 
no accident occurred which could be 
attributed to its failure. As originally in- 
troduced, the blocks were of considerable 
length, depending upon local conditions ; 
but on the main line the distance varied 
from six to ten miles. The signal now used 
is the standard semaphore. The Pennsy!- 
vania Railroad has now a continuous block 
system from Jersey City to Pittsburgh, and 
from Philadelphia to Washington, the most 
extensive in this country, also on the northern 
central division. The officers pronounce it 
a great success, and an absolute necessity to 
the road. On the Central Railroad of New 
Jersey, the electric pneumatic block signal 
system of the Union Switch and Signal 
Company was put into operation in April, 
1890, between Jersey City and the Newark 
Bay draw, a distance of eight miles. The 
blocks, ranging from 1,000 to 1,800 feet, are 
operated on four tracks. At the commence- 
ment of each block, signal posts are erected, 
one for each track, carrying two sema- 
phores. When the upper semaphore is at 
right angles, it indicates that a train is on 
the next block. When it projects in this 
way, the lower one is also set at ‘‘ danger ” or 
“caution.” As the train leaves the block thus 
protected, the upper signal falls, but the 
lower remains at caution until the next block 
is passed and the train is two blocks distant. 
These semaphores are operated by pneumatic 
pressure, controlled by electricity. Those 
on one block are insulated from the preceding 
and following blocks. At the end of the 
block first touched by a train, the right and 
left hand rails are connected by a wire hung 
in circuit two cells of gravity battery, At 
the other ead of the block the same rails are 
connected through an ordinary relay. When 
no train is on the block, a current passes 
through this rail circuit holding the arma- 
ture of the relay in contact, forming a circuit 
for the local battery. When a train enters 
upon the track its wheels and axles short 
circuit the battery, releasing the armature of 
the relay and breaking the local circuit, 
having a battery of eight cells. The lo:al 
battery operating the semaphore magnet, 
when its circuit is closed, forces open a valve 
which admits compressed air into the sema- 
phore cylinder and the piston is driven down 
forcing the semaphore into the ‘‘ safety ” 
position. With the entry of a train upon a 
block the relay being thrown out of action 
the local circuit is opened and the semaphore 
is drawn by a weight into ‘‘danger” posi- 
tion. Where the ‘‘home” and “distant ” 
signals are both operated under these condi- 
tions, the arrangement of circuits is more 
complicated. The supply of compressed air 
is furnished by a plant of compressors com- 
municating by pipes with a series of reser- 
voirs placed along the line at the foot of the 
signal poles, and pipes are connected from 
there to the semaphore signals. The or- 
dinary ties are found to afford sufficient 
insulation for the rails, but the fish-plate 
joints not being ample conductivity is re- 
enforced by iron wire connections. Between 
the blocks the rail ends are insulated. 

Mr. Stewart then described the various 
systems of block signals which had been 
actually introduced, beginning with the 
Hall system, which was first used on the 
Eastern railroads, in 1871, and has since been 
greatly improved. Other systems referred 
to were the Sykes, used on the New York, 
New Haven and Hartford, and the Black 
mechanical signal, the latter being used on 
the elevated railroads in New York and 
Brooklyn. Another form of automatic sig- 
nals used in this country is known as the 
Union Switch and Signal Company’s clock 
system, which has been introduced on the 
Boston and Albany, Old Colony, New York, 
Providence and Boston, and a number of 
other roads. In 1882, it was adopted on the 
New York and New England Railroads. 
The Chicago, Milwaukee and St. Paul Rail- 
way Company has a block system in opera- 
tion on 146 miles of their Chicago and 
Council Bluffs division, using double arm 
semaphore placed in a position to be seen 
from both directions. It is operated by 
hand in connection with an ordinary Morse 
telegraph. The cable electric signal is being 
experimented with on the Staten Island 
Rapid Transit road. The Chesapeake and 
Ohio Railroad use a system similar to that 
of the Pennsylvania Railroad, covering all 
tunnels and trains going down both sides of 
the Alleghany mountains, using the Hudson 
semaphore signal. 

The Chicago, Burlington & Quincy have 
practically three different systems in use, all 
non-automatic, the difference being mainly 
in the manner of connection between offices. 
The main line from Chicago to Pacific 
Junction, 482 miles, is now operated under 
what may be called the ‘‘ permissive” 
block. The New York. Central. Railroad 
has begun the introduction of a pneumatic- 
electric systém on fat ‘part of its “track 
between Woodlawn Junction and the Harlem 
river, the same as that used on the Central 
Railroad of New Jersey. The New York 





Central is also equipping 15 miles of 
track near Poughkeepsie with the Hall 
system. The New York, Lake Erie and 
Western uses a block system on 232 miles. 
Other railroads using various block systems, 
are the Boston and Maine, Philadelphia, 
Wilmington and Baltimore, the Missouri 
Pacific, the Canadian Pacific and the Lake 
Shore Railroads. 

A signaling system operating a visible and 
audible signal in the cable has recently been 
introduced by the Desart Electric Company, 
of Columbus, Ohio. It is used on the 
suburban road north of the Harlem river. 
Another electric block system is owned by 
the Pennsylvania Steel Company. 

In closing his explanative paper, Mr. 
Stewart said that the system of blocking 
trains has and could be improved, and that 
the time is not far distant when upon all the 
main trunk lines of the country the business 
will have grown to such an extent that in 
order to move all trains at a higher rate of 
speed, especially freights, it will be necessary 
to locate signal towers at such distances as 
will permit the use of the ‘‘ absolute” block 
to govern all their movements. Speed and 
safety were so closely allied in the successful 
operation of railroads that whatever tends to 
their accomplishment, the progress of the 
times would not permit to be ignored. If a 
simple and inexpensive automatic system 
could be devised for operation between the 
main block stations, a long step in advance 
would be taken. *‘ Permissive” signaling 
might then be used with absolute safety at 
the main stations, as the auxiliary would 
act as an ‘‘ absolute ” intermediate block. 

Mr. Charles Selden read a paper upon the 
inereased adhesion between the wheels of a 
locomotive and the track, caused by the 
passage of electricity, based upon the experi- 
ments and patents of Elias E. Ries, of which 
the following is an abstract: From compe- 
tent authorities on motive power, it has 
been determined that a locomotive, having a 
weight of 100,000 pounds, has a tractive 
power upon the rail, when in best condition, 
of but 25,000 pounds. And when the rail, 
by reason of the weather, is in a bad coadi- 
tion, the tractive power amounts to only 
about what an engine of 15,000 pounds 
weight should have. In other words, on 
good rail, by non-adhesion, the locomotive 
gives but 25 per cent., and on bad rail but 
18 per cent., of the power which, theoreti- 
cally, should be had from it. 

Efforts were made some 15 years ago, 
by an Englishman named Waderman, to 
overcome the non-adhesion, by winding 
the spokes of the driving wheels with wire, 
thus making a magnet of the wheel, with 
the view of, by magnetism, attracting the 
wheel to the rail, thus increasing the 
friction, and, thereby, the adhesion to the 
rail on the part of the locomotive. Having 
but a primary battery, it is plain to be 
seen that the results were so slight as not 
to be appreciable. Another objection, even 
had the dynamo been used, was that in 
order to secure sufficient magnetism to be 
of benefit upon such an immense machine 
as a locomotive, the magnets would have to 
be very large, and the winding upon the 
spokes of the drivers would have necessi- 
tated a change in the construction of the 
engine, so that as the bobbin was being 
revolved by the wheels there would be room 
to clear the firebox on the inside and the 
side-rods of the locomotive on the outside. 
This, of course, would render necessary a 
longer crank pin for the bars, and being 
longer, it must necessarily be stouter in 
order to stand the increased leverage, so 
that a device of this character for the loco- 
motive engine would not be economical, 
and would necessitate the reconstruction of 
all locomotives using it. This inventor filed 
patents in this country and several others 
followed in his footsteps, but nothing practi- 
cal has yet been evolved from that method. 

Recently, Mr. Elias E. Ries, an American 
inventor, secured letters patent upon his 
method of increasing the adhesion of the 
locomotive to the rail, by the use of electric- 
ity, and he took a wide departure from the 
path pursued by former inventors. Mr. 
Ries proceeded upon the hypothesis, that an 
electric current of large volume, if properly 
employed, could be used to weld metals. 
Acting upon this theory, he proposes to 
arrange, upon a locomotive, a dynamo of 
sufficient power to be run by a small auxi- 
liary engine and to pass the current from 
the dynamo to the driving wheel of the 
engine, along the rail to the next driving 
wheel, through its axle and the other wheel, 
to the other rail and back to the first driver, 
thence to the dynamo, thus making a local 
circuit, so to speak, which would travel with 
the locomotive, passing a current through 
the drivers and along the rail, as indicated, 
and for this purpose, by a very simple 
method, he insulates one pair of the driving 
wheels. By this meansthe inventor proposes 
to cause an incipient weld between the driv- 
ing wheels and the rails. I say incipient 
because the wheels, being in motion, the 
weld, if any, is being made and’ broken by 
the’fevolution of*the wheels, thérefore, a 
perfect weld isnot obtained ; nor, of course, 
would it be,desirable, except for brake .pur- 
poses, as in descending a grade, for instance. 





If the theory advanced by Mr. Ries can 
be made a success, practically, it means a 
great many things to the railroad world. If 
by means of this invention the tractive 
power of a locomotive is increased, say, 
even 25 per cent., it means ten additional 
cars on a 40-cartrain. It means a large 
gain in the hauling capacity on high grade 
railroads. It means increased speed for 
passenger trains. It means a saving, in- 
directly, of fuel. It means the employment 
of lighter locomotives to do the same amount 
of work as the heavier ones, thus being 
easier on the road-bed and bridges. It 
means the mounting of grades that would 
not be considered as possible at the present 
time. All this, provided, that in practice, 
on a locomotive, the theories advanced shall 
hold good. * * * Another feature of this 
invention is that it is not necessary to keep 
the current flowing all the time, unless you 
need it, but when you stop the train and 
want to start it, your locomotive, at that 
time not being in motion, a more perfect 
weld is obtained, thus enabling you to start 
at once, without slipping, and after you 
have gotton your train under headway, 
your current, if desired, may be switched 
off. So much for the pulling power, and so 
much for the motor. 

The statements made by Mr. Selden were 
questioned by Mr. Nichols, and a model 
motor and track were introduced to prove 
the assertions Claimed by the inventor. The 
experiments made were entirely satisfactory 
and convincing to the most skeptical—the 
only question being as to the practicability and 
economy of the application on a large scale. 

W. F. Taylor followed with a paper on 
‘‘Lighting at Wrecks.” After referring to 
the importance of powerful artificial lights 
to facilitate the clearing away of wrecks at 
night, Mr. Taylor gave a description of the 
electric light car used upon the Pennsy]- 
vania Railroad. 

The car itself was an ordinary box car, 
having an end door with asmall extended 
platform and windows. A 15 horse-power 
boiler is at one end, surrounded with water 
tanks of 800 gallons capacity. Near this is 
a coal box holding two days’ supply of fuel. 
At the opposite end of the car is a 15 horse- 
power Westinghouse engine, making 300 
revolutions per minute. Near the center of 
the car isa 10-light Weston dynamo making 
1,000 revolutions per minute. Suitable re- 
ceptacles are provided for tools, lamps, ete. 
On one side of the car two reels of wire are 
permanently fastened, one of which con- 
tains a wire that is run out asa feed wire, 
the other being connected to the Jast lamp 
of the circuit and is used as a return wire. 
The lead wires are connected with a brush 
which connects with the axles of these 
reels, thus giving a path for the current. 
Upon top of the car are carried tripods 
and tools for hanging the lamps. The car 
is manned by acrew of one engineer and 
fourlinemen. In starting for a wreck, the 
regular crew is always preferred, as they 
are thoroughly drilled. Arriving upon the 
grounds, the first thing is to locate the car ; 
then determine the number and location of 
the lamps. Then a man is started out with 
the end of wire from the small reel, followed 
by another carrying pole, spike and ham- 
mer, or tripod, as required ; then the third 
man with the lamps and a short section of 
wire, continuing till the last lampis reached, 
when the wire on the larger reel is run out 
and connected with the last lamp, thus com- 
pleting the circuit. The lamps are swung 
from the most available points, portable 
poles being used, if necessary. These are 
usually made of 4"x4" hickory, 18 feet long, 
with the lamp. At the bottom a piece of 1" 
gas pipe is clamped to the pole. To erect 
the pole a steel bar is driven into the ground, 
and the pole is then lifted up so that the gas 
pipe will go over the steel bar. In the 
bracket at the top of the pole is a pulley 
through which a rope passes and thus draws 
up the lamps. The pole is more easily 
handled than a tripod. The time occupied 
in starting up the lights is shown in the 
following instances: Wreck No. 1, seven 
lamps, three-eighths mile of wire, started in 
one hour; No. 8, seven lamps, one-half 
mile of wire, 1144 hours; No. 4, six lamps, 
one-half mile of wire, 35 minutes. The cost 
of equipping a car ready for service was 
about $2,500. In operation it costs about 
$1 per lamp per hour, but even if it cost $5 
per hour it would be worth it. 

Papers were read by Mr. B. Leonard, on 
‘* Electric Lighting in Railway Service;” by 
Geo. C. Kinsman, on ‘‘ Train Despatching, 
Its Uses and Abuses,” and ‘‘ Correct Time, 
How Shall We Maintain It ?” by Prof. H. 8. 
Pritchett. of Washington University, St. 
Louis. The meeting adjourned Thursday 
evening, to meet next year at Cincinnati. 

There was a larger number of exhibitions 
than usual, among them being the Hall 
Signal Company, Edison Phonoplex System, 
Edison-Lalande Battery, Electric Secret Ser- 
vice Company, Pennsylvania Steel Com- 
pany, Molecular Telephone Company, P. B. 
Delany, O’Neill Crossing Signal, and the 
Desart Electri¢*Company; W: T. Brown, 
president and general manager, the Brown 
Electric Protective Company. Several ladies 
attended the meetings of the association. 
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Meeting of the Board of Electrical 
Control. 


The Board of Electrical Control held a 
meeting in the Mayor’s office last week. 

The board spent most of its time in 
wrestling with the electric poles and wires. 

Commissioner Gilroy read a list of streets 
which had been paved under the million 
dollar appropriation. In some of these the 
subway had been built; in others it had not. 
‘*T will not give a permit in a single one of 
the streets which have been paved,” said he. 
‘‘T do not propose to have that pavement 
spoiled by excavations for subways.” 

On motion of the Mayor, ‘all permits 
granted by the board for such streets were 
revoked. 

Then the Mayor declared that he should 
at once cut down the poles and wires in 
those streets. ‘‘ We have given the electric 
light companies six months’ notice, and that 
is plenty. They have played with us long 
enough, and now I shall exercise the powers 
which are vested in- me.” 

Secretary Brown, of the United Light and 
Power Company, protested that the fault 
lay with the construction company and not 
with them, 

Police Commissioner Voorhis made a 
strong fight to get a separate conduit laid 
for the police wires. For some reason he 
did not wish to sleep double with the fire 
alarm wires, and he persisted and insisted 
that the duct was too small. The board 
refused to grant his request. 

————__-<-—___—_ 

The Fort Wayne Electric Company. 

The Fort Wayne Electric Company issues 
the following circular to its stockholders, of 
date Fort Wayne, June 16, 1890: 

‘* Pursuant to the authority given by the 
stockholders’ vote adopted at the recent 
annual meeting of this company, its capital 
stock has been increased by $1,000,000, 
divided into shares of $25 each. By this 
increase the company acquires valuable 
patents, licenses and contracts, besides 
$450,000 in cash for working capital. The 
company is thereby enabled to make still 
more complete and effective its present sys- 
tem of arc and incandescent lighting, and to 
prosecute its business more extensively and 
successfully than ever before. 

‘* By the terms of the issue as fixed by the 
directors pursuant to said vote of the stock 
holders, the new shares, fully paid by the 
cash, patents and property above referred 
to, are required to be offered for sale to the 
stockholders of the company in proportion 
to their several and respective holdings in 
the present issued capital stock. 

‘‘ Accordingly, arrangements have been 
made whereby each stockholder of record at 
the close of June 20, 1890, will have the 
right to purchase, within the time specified 
below, one share of the new stock for every 
three shares of the old that shall then be 
standing in his name on the books of the 
company, the price at which the stock may 
be so purchased being $12.50 per share, in 
cash. 

‘* Agreements in writing for the purchase 
of the new shares will be received at the 
office of the International Trust Company, 
No. 45 Milk street, Boston, Mass., until and 
including Wednesday, June 25, 1890, but 
not afterward, and the payments must be 
made to said Trust Company, in cash, on or 
before Saturday, June 28, 1890, on which 
day the stock certificates will be ready for 
delivery. All agreements to buy, though 
seasonably made and filed, may be declared 
void by said Trust Company, unless the 
required cash payment shall be made to it on 
or before said June 28th.” 

The present capital stock of the Fort 
Wayne Company is $3,000,000, and a divi- 
dend of three per cent. was recently paid. 
-_>-—— 

The City of Allegheny, Pa., and Its 
Light. 

It is thought that by July 1 Allegheny 
City will be lighted from one end to the 
other by clectricity, as all the towers have 
been erected and all that remains to be done 
is to put a few finishing touches on the 
Braddock street power house. There are 
also 25 mast arms, with 100 intersecting 
lights, scattered throughout the different 
parts of the city, where they will do the 
most good. The city hall, engine houses 


and other public buildings, are supplied with 
incandescent lights, 2,130in number. The 
total number of towers is 52, total number 
of lights, 216. The cost of the entire system 
was $151,158. Of this amount, $32,600 was 
spent for the building site. The power 
house isa handsome brick structure with 
stone trimmings, 








Electric Lighting in Baltimore. 


Mayor Davidson has definitely determined 
that he will not sign the electric light or- 
dinance passed by the City Council recently, 
says the Baltimore Mews, but will let the 
city be furnished with its electric light as at 
present until the Council again bas an op- 
portunity to consider the matter. 

“If the company represented by Mr. J. 
Frank Morrison means business and will 
spend the money—$500,000, or so much 
thereof as may be necessary to establish a 
first-class plant here—I am,” said the Mayor, 
‘‘in favor of Jetting them have a chance to 
bid for the work. But if they do not give 
practical evidence that they are in earnest, 
then I do not think a bid from them ought 
to be considered. I would, however, if the 
matter could be entirely divorced from pol- 
itics, greatly prefer that the city should own 
its own electric plant, and light the entire 
city with electricity. If the city would do 
this it could do away with the use of gas 
and the employment of lamp lighters, and 
a saving of $100,000 a year could be 
effected.” 

The city has at this time in its service 607 
electric lights, at 40 cents per night cach. 
This is exclusive of Druid Hil] Park, where 
there are 16 lights at 35 cents per night and 
19 incandescent lights, for which 
$55 each per year is paid. The 
total cost per year to the city is 
$91,438. Under the bid of Mr. 
Morrison, the saving to the city. 
it is estimated, would amount to 
nearly $30,000. 

————— as 
Electric Lighting in New 
Brunswick. 

A recently organized St. John cor- 
poration is the Calkin Electric Light 
Company, with a capital of $150,000. 
The projectors of the company have 
just contracted with the Fort Wayne 
Electric Company for 4,000 incan- 
descent lights, of the Slattery in- 





An “Infant” Dynamo. 


Mr. H. Austin, of England, is introducing 
a machine which he hopes may meet the 
demand for small dynamos, having equal 
merits with the larger ones made by the 
leading makers, as far as regards good out- 
put for power absorbed. He commences, 
says the London Electrical Review, where 
other makers leave off, namely, at one unit, 
the range of sizes being 1,000, 700, 400, 200, 
100 and 50 watts. These are all made alike 
in every detail, differing only in size. 

The armature core is made up of thin best 
Swedish charcoal iron rings (No. 18 B. W. 
G.), accurately turned, both inside and out- 
side, by special machinery. The sharp 
corners left on in turning are all carefully 
ground off each separate ring, which is then 
coated on both sides by a varnish made up 
of very thin shellac varnish, in which is 
mixed some fine Paris plaster. The core is 
then built up to the required depth, the 
separate pairs of rings, while under press- 
ure, being carefully tested for insulation, 
and mounted on a strong spider of hard brass. 
The coreis then well insulated and wound in 
the Gramme fashion. The commutator is 
made up of segments of brass of a special 
quality all carefully insulated (with asbes- 
tos or mica), and has a good wearing depth. 





duction system, and 240 arc lights, 
of the Wood system. The plant 
will be installed at once. Four 150 
horse-power compound condensing 
engines will be used to furnish the 
power. Messrs. Kingsley & McLane have 
secured the order for the boilers, which will 
be built by Messrs. McLaughlin Bros., of 
St. Jobn. 

The contract and all negotiations have 
been carried to a successful termination by 
Mr. W. J. Morrison, representing the Fort 
Wayne Company, and Mr, George E. Calk- 
ins, of St. John. These gentlemen have 
left for Montreal, Toronto, Hamilton and 
Fort Wayne, Ind., to purchase all necessary 
supplies required in the construction of the 
plant. When completed, this plant and 
station will be the finest in the Dominion. 
~_>- 

An Electric Flaw Detector. 

We mentioned Dr. Cheval’s electric acou- 
meter in this column last week—that is, for 
the detection of deafness and sham deafness. 
Capt. du Place has devised what he calls 
the schiseophone, a modification of Prof. 
Hughes’ sonometer, but which may be use- 
ful in the shops in detecting concealed flaws 
in, say, crank-axles of locomotives and 
propeller-shafts of steam vessels, especially 
as experiments made in the Ermont shops 
of the Northern Railway of France are re- 
ported successful. The instrument com- 
prises a striker and an audiometer. A steel 
rod is moved to and fro in front of a micro- 
phone, periodically striking the metal bar 
under examination. Two coils, one mova- 
ble and connected to the microphone, the 
other fixed and connected to two telephones, 
are arranged on a graduated rod. Having 
placed the movable coil so that the tele- 
phones are silent so long as the hammer is 
striking a solid portion of the metal, the 
hammer is moved along the bar, and should 
there exist a flaw in it, the increased noise 
given out Causes more powerful currents to 
flow in the microphone circuit, with the 
result that the telephones are no longer 
silent. At the time of the Penistone acci- 
dent, it was suggested in these pages, says 
the Hnglish Mechanic, that Prof. Hughes’ 
induction balance might possibly be utilized 
for detecting concealed flaws, or, if not 
actually for ‘‘detecting,” for raising suspi- 
cions as to the soundness of a crank-axle 
intended to be fitted to a locomotive. 

















Tue ‘ INFANT” Dynamo. 





The field magnet cores are made of best 
Swedish iron, carefully annealed, and are 
screwed into the pole pieces—the pitch of 
thread being almost microscopical—a 
method which gives a very good contact be- 
tween the twosurfaces. The yokes are very 
massive, having a sectional] area three times 
that of the cores. The bearings are of very 
hard phosphor bronze, and are of good 
length. Each dynamo is fitted with a sight- 
feed lubricator. The used oil finds its way 
by suitable passages into the oil dish under 
the yoke of the magnets. There is only one 
lubricator to each dynamo, the oil entering 
between the two brushes and working out- 
wards, thus keeping the bearings perfectly 
clean. 

The armature can be taken out for exam 
ination in a few moments, it only being 
necessary to lift the brushes off and loosen 
the nut off at pulley end of spindle. The 
dynamos are fitted with rockers to brushes 
in special cuses, but in most cases this is 
unnecessary, the required lead being given 
by a suitable arrangement on brush holders, 
which, when fixed, are not so easily tam- 
pered with as rockers. There are no loose 
wires dangling about from brush holders to 
terminals, and every effort is made to make 
the machine as simple and effective as pos- 
sible, the workmanship also being of the 
best class. 


Electric Light at Sea. 


An interesting account reaches us of the 
narrow escape of the steamer ‘‘ Beacon 
Light,” on her voyage across the Atlantic, 
last month, when she collided with an ice- 
berg of great magnitude. The ship was 
provided with a powerful search-light with 
reflectors, and during a heavy fog, about 
midnight, an immense iceberg was seen 
‘towering above the vessel not 75 feet away. 
Orders were given to alter the helm and re- 
verse the engines, but not altogether in time 
to clear the berg, which was struck by the 
starboard bow of the steamer. A large 
quantity of ice was dislodged and_ the ship 
was considerably damaged, but brought 
safely into port.” It is not too much to say 
that their safety was due primarily to the 
electric light, which enabled them to see the 
iceberg earlier than would have been the 
case in ordinary circumstances.— London 
Electrical Review. 








—— The electric light committee of the 
city council of Marietta, O., has been ordered 
to extend the plant and purchase additional 
dynamos, etc. 
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—— The city of Monroe, Ohio, is asking 
for bids for street lighting, the bids to be 
opened June 30. 

—— J. F. Landray, formerly connected 
with the California Electric Works, was 
drowned at San Francisco, recently. 

—— Hamburg, Pa., is negotiating for the 
electric light. Mr. L. E. Snow, of the 
Thomson-Houston Company, is on deck. 

—— Kenton, Ohio, is pleased with its 

new electric light plant. The city has im- 
proved in many respects with the advent of 
electricity. 
The Hamilton Electric Light Com- 
pany, of Hamilton, Ohio, has contracted for 
a 500-light Westinghouse alternating current 
incandescent dynamo. 

—— The Troy Electric Light Company 
is to be dissolved. The asscts of the com- 
pany are given at $155,666.77, inclusive of 
$32,000 in rea] estate, $31,920 in machinery 
and tools, and $79,980 in electric dynamos, 
wires and other apparatus. The liabilities 
are given at $346,284.38, 





— Last week the Fort Wayne Electric 
Company received a telegram from the 
Manhattan Company, of New York, that 
lightning had struck their plant the night 
before and destroyed 21,000 incandescent 
lamps. It will tax the capacity of the Fort 
Wayne works one month to supply the 
break. 

—— At Vinton, lowa, is one of the latest 
central station plants to be furnished with 
the Westinghouse alternate current appara- 
tus. This plant will start with a capacity of 
500 sixteen candle-power lights. Hiawatha, 
Kan., is also to have an electric light plant 
of 500 lights. The Westinghouse system of 
alternate current incandescent lighting will 
be operated in the plant. 

—— The demand of the electrical in- 
dustry for platinum is making that already 
precious metal more precious. The price, it 
is announced, has already risen 100 per cent. 
in value within the last year, and it is ex- 
pected to continue in its upward course, 
never, perhaps, to be cheaper. It would be 
asmall fortune to the chemist who could 
provide a substitute.— London Electrician. 


—— The Westinghouse Electric Com- 
pany bas received a cablegram stating that 
they had been awarded the contract for a 
central station plant at Barnsly, England, 
having a capacity of 6,000 incandescent 
lamps and 100 arc lights of the new pattern 
using the flat carbon. There was very sharp 
competition among the various companies, 
but the Westinghouse system was successful. 


— Prof. John P. Barrett, the Chicago 
city electrician, has, by making connections 
with the City Hall chimney, caused a 
draught from the city conduits that relieves 
them of all gases, and prevents the manhole 
explosions that have been so frequent of 
late. The Commissioner of Public Works 
recommends this plan to all underground 
companies. Here’s a pointer for New York. 


—— The rapidly increasing demand for 
incandescent light by meter in St. Louis has 
made it necessary for the Missouri Electric 
Light and Power Company to extend their 
generating capacity at the station, and they 
are now preparing for the addition of 
boilers, engines and dynamos suflicient for 
6,000 more lights, which will give them a 
capacity of 42,000 lamps. This, it is esti- 
mated, will provide for the demands of the 
coming Winter season. 

—— The electric light has evidently 
found favor in Washington State. A com- 
pany which started in the town of Tacoma 
less than a year ago, with a 750-light plant, 
has already been obliged to make arrange- 
ments for an increase of its capacity. A 
contract was awarded the Westinghouse 
Electric Company for alternating current 
apparatus of 1,500 lights capacity. The 
same company has received the contract for 
the installation of an alternating current 
dynamo of 750 lights in Saginaw, Mich., 
where an electric light company was recently 
organized. 
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A Telephone Romance. 


When the history of the telephone is writ- 
ten, it will be enlivened by many romantic 
incidents. A young gentleman in a near 
city is in a condition to furnish one of these. 
He is engaged in an establishment where 
the telephone is considerably used, and some 
time ago he became impressed with the con- 
versation of a person who informed him by 
the articulate wire that she was engaged as 
a clerk in a business house with which he 
had frequent occasion to communicate. The 
head of this house may be called Mr. Smith, 
chiefly because that isn’t his name. The 
young man became thoroughly enamored 
of the sweet voice, whose tones almost daily 
came to him, and after a time he begged 
and obtained an appointment for an inter- 
view. Then be put on his purple and fine 
linen and went down to the store from which 
the agreeable communications had come. 
A small boy met him as he went in. 

“Is Mr. Smith in?” asked the young 
man—not because he wanted to see Mr. 
Smith, but because he thought it best not to 
be too abrupt in his inquiries. 

‘*No,” said the small boy, ‘‘ but he’ll be 
in in a minute.” 

The accents of the small boy startled the 
young man; they were the same that had 
been almost daily wafted to him along the 
wire. He immediately said that he would 
call again to see Mr. Smith, and withdrew 
in as good order as possible. But he felt 
that he had had a narrow escape. 





Great Telegraph Feat Thirty Years 
Ago. 

The greatest feat in telegraphing of 
which we have any knowledge was accom- 
plished on Tuesday, in the transmission of 
the President’s message to this city. Two 
wires Were used, one a through and the 
other a way wire. Of the eight columns 
anda half which the message made in the 
Washington Constitution, five and a half 
columns were passed over the through wire, 
without a break, in six hours. This was 
sent by J. H. Bunnell (age 17 years), of the 
Pittsburgh office, and received by L. C. 
Weir, of the Cincinnati office. 

The first column was transmitted in 55 
and the second column in 48 
One column contains as follows : 
176 


minutes, 

minutes, 
ROR tickets tute wecews 
WOlERs <scs0ssx ; 
ee eee 12,672 

It requires an average of three strokes of 
the key toa letter. There were, therefore, 
37,986 strokes in 48 minutes, or 790.66 
strokes to the minute. Mr. Weir, the 
receiving operator, took the message by 
sound, and, using a manifold writer, made 
five copies from the instrument. From the 
manuscript thus furnished, the message, as it 
appeared yesterday, was put in type. In 
seven hours from the time it was made 
public in Washington, the whole document 
was in type in our office. The expeditious 
manner in which this business was _per- 
formed, and the accuracy with which the 
message was transmitted, the feat being 
without a parallel io the history of telegraph- 
ing, place the Union Company in the front 
rank of the telegraph companies of the 
world. 

To show the perfection to which this 
wonderful system has been brought, and the 
improvements that have been made within 
a few years, we will mention the fact that 
in 1845, 48 hours were consumed in tele- 
graphing the message of President Polk 
to the press of this city, and then the errors 
were so numerous that some of the papers 
republished the document when it came to 
hand by mail.—Cincinnati, 0O., Gazette, 
December 6, 1860. 

{Norr.—The figures above given are 
partially incorrect. The calculations made 
at the time at the Cincinnati office showed 
that the time made was nearly 39 words per 
minute for two hours’ continuous work. 
Evidently the 1,584 words is a misprint 
for 1,884, inasmuch as 12,672 letters would 
make over 2,000 words at six letters per 
word. Considering the fact that this work 
was done over a 360-mile circuit; that the 
five manifolded copies were almost ‘‘ copper 





plate” in their clearness ; that not a single | of the results which mechanical skill is con- 


“break” was made, and that the trans- 


stantly turning out in this fertile field of 


mission was with one of the keys of 30 years | invention. 


ago, the lever of which would weigh as 


| 


much as three of the modern Bunnell key | 


levers, it becomes apparent that some of our 
first old-timers used to shake up things at a 
pretty lively rate, even way back in the 
sixties.]— Cincinnati Commercial Gazette, 
June 14th, 1890. 


——“-_ ~>o+_—_ 
No Gas for Them. 


A few days ago, the Westinghouse Elec- 
tric Company received cable advice from 
England that it had been awarded the con- 
tract for furnishing a complete outfit of its 
alternate current apparatus for the establish- 
ment of a plant in Barnsley, Yorkshire. At 
a recent meeting of the town councils, that 
body decided to discontinue the use of gas 
as an illuminant of the town and substitute 
the modern method of lighting. The plant 
is to have a capacity of 6,000 sixteen candle- 
power incandescent Jamps and 100 arc lights, 
of the new Westinghouse alternating current 
arc lighting system. The contract is said 
to have been obtained in the face of the 
keenest competition. 


And, indeed, the marvelous adaptation of 
this new agent to the practical ends of life 
even transcends the development of the 
steam engine. Nor will it be strange if the 
lightning does not make a greater revolution 
in mechanics than the tea kettle did after 
that happy experiment of James Watt. In- 
ventors are already feeling their way into the 


| employment of electricity as a motive power 


on a large scale, and it would appear that the 
world is at the threshold of some daring ex- 
periment which shall eventually overturn 
existing ideas as to the limits of mechanical 
force. 

At all events, the progress which is going 
on in harnessing electricity to the wants of 


| man is immensely greater and more ambi- 


tious than that which marked the history 
of water power, and afterward that of the 
steam engine. Arguing, therefore, in a sort 
of ascending series there seems to be ground 
for extravagant expectations as to the out- 
growth of inventions along this line. The 
multiplicity of them shows that the field is 
in no wise exhausted, and it is hardly prob- 
able that the largest and most far-reaching 
results have been reached as yet.— Baltimore 
Herald, 





A New Electrical Clock. 


W. W. Bradley, formerly of Waterbury, 
and now master mechanic of the Dueber 
Watch Case Company, of Canton, O., to- 
gether with Electrician W. N. Parker, has 
invented an electrical, self-winding and 
synchronizing clock, which is described as 
follows in the Sunday Herald of that place: 

‘* This clock has been so designed that it 
has but five wheels, and is run without 
springs. As a time-keeper, it is almost per- 
fect, showing a variation of only four sec- 
onds in 55 days, which leaves it with- 
outa rival as a time-keeper. Sealed up, it 
will for two years register true time, the 
synchronizer rectifying the few seconds 
variation. Another admirable feature, and 
one that will count in service, is the auto- 
matic electrical switch lock, enabling the 
operator at the observatory, or wherever the 
master clock is located, to have a full con- 
trol of all clocks connected by wire to the 
master clock. Attention from way-station 
operator is not required, and no meddling 
can affect the synchronizer, Clocks can be 
synchronized at any hour or half hour 
desired, from the observatory, and while the 
telegraph wires are doing full service. In 
obviating the defect in other appliances for 
a like purpose, the gentlemen deserve great 
credit in muking it a practical device for 





New Electric Meter. 

Superintendent E. W. Rice, Jr., of the 
Tbomson-Houston Company, has just pat- 
ented a new method of measuring electric 
currents, which is novel and interesting. 
IIe does it by heating two expansible rods. 
bars or pieces of solid material, by the agency 
of an electric current flowing aliernately in 
two circuits, automatically switching the 
current from one branch to another by the 
movement of the expansible bars as they 
alternately heat or cool, and registering or 
coupting the number of movements of ex- 
pansion and contraction. 
——_ >> 


Progress in Electricity. 

A noted astronomer once said that it was 
a moral impossibility for one man to keep 
abreast of the science of astronomy. Indeed, 
said he, individuals find enough to do in de- 
voting their attention to one subject like 
Mars, the Sun or the Moon, and following it 
for a lifetime. 


The same truth certainly | 


applies to physics, and more particularly to | 


the subject of electricity. 
To say nothing about the purely scientific 


side of the question, no man can adequately | 


study the advancement which is being made 
in the application of electricity to the me- 
chanical arts. Not a week and hardly a day 
passes without some new invention to utilize 
this subtle power. Huge dynamos, new in- 
sulators, improved conductors, giant ma- 
chinery and fairy-like contrivances, are some 


| 
| 


ELEcTRIC MOTOR IN A PRINTING OFFICE. 


What Dr. Green Thinks the Government 
Should Do. 

In a letter, opposing the establishment of 
a postal telegraph company, Dr. Norvin 
Green, president of the Western Union Com- 
pany, says: 

‘What government under the sun has 
ever established a postal telegraph without 
first taking and paying for, a fair and full 
valuation, all existing telegraph properties, 
where there were any. Whatever the gov- 
ernment does for the people it must do ex- 
clusively. Ifthe telegraph be held as part 


and parcel of the postal service, then, like | 


the remainder of the postal service, the 
government should doit all. Ifthe govern- 
ment must have a telegraph as part of the 
postal service, why not take existing prop- 
erties rather than create a new company, 
backed by the power and support of the 
government, to damage and destroy the old 


ones.” 
—_—-_o—___— 


The Telephone at the Tower of Babel. 

Another claimant for telephonic distinc- 
tion appears in the person of M. Bursual, a 
French electrician, who says that he applied 
the principle 20 years before either Edison 
or Bell. It may finally develop that the 
telephone was in use at the building of the 
Tower of Babel. It is on record that there 
occurred at that time a surprising confusion 
of tongues, and this clement is exceedingly 
well defined in the modern instrument.— 
St. Paul Pioneer Press. 





home use, as well as railroad, city and 
factory time. The gentlemen have had large 
offers for their invention, but they will not 
determine on the disposal of it until all their 
patent applications have been allowed, in 
Europe as well as in this country.” 





Electricity for Fine Printing. 

It is well known to printers that the 
highest class work in engraving and print- 
ing requires a power which is at once steady, 
reliable and under prompt control. The 
presses must run with perfect regularity 
and at constant speed, and to supply these 
conditions, electric motive power stands 
unrivalled. 

In this issue we illustrate the press rooms > 
of the Boston Bank Note and Lithograph 
Company, in which all the power used is 
supplied by a 10 horse-power Sprague elec- 
tric motor. This is belted directly to the 
line of shafting running the length of the 
room, from which are run the presses, 
folders, cutters and other machinery used. 
Only a part of the presses used is shown in 
the view, the shafting extending a consider- 
able distance beyond the limits of the 
engraving. 

It is interesting 1o note in this installation 
the relatively small size of the electric 
motor, compared with the amount of 
machinery kept in motion. A steam engine 
of this size would require from 10 to 15 
times as much space, without counting tbe 
room required for boiler, etc. The motor 
occupies a space of less than 18 cubic feet. 

There are now about 20 Sprague motors 
used in the city of Boston for operating 
presses alone, while the total number is in 
the neighborhood of 200. 
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The “C. & C.” Electric Motor 
Company have issued a very artistic 
pamphlet showing the application of their 


motors to blowing church organs. This 
company has made a specialty of this 
branch of electric power, and their installa- 
tions have brought forth very strong and 
complimentary testimonials. 

The Page Belting Company, of 
Concord, N. H., manufacturers of leather 
belting, both staple grades and specialties, 
have recently received orders from the fol- 
lowing, among many parties from whom 
orders have come for their Acme link 9delt: 


Alexander Brothers, Philadelphia, Pa.; 
Gardener, Cook & Son, Laconia, N. H.; 
Dansville Electric (Limited) Company, 


Dansville, N. Y.; Orrs & Co., Troy, N. Y. 
(the second order); orders for three belts 
from Richmond, Va.; an 18-inch main driv- 
ing belt for the Empire Mills Company, 16 
Beaver street, New York; R. Dudgeon, 
New York; R. Hoe, New York; and an 
order from the Lackawanna Iron and Coal 
Company, Scranton, Pa., for a large belt 
(second order). 


Reduced Rates for Fourth of July, over 
the Pennsylvania Railroad. 

In pursuance of its liberal policy, the 
Pennsylvania Railroad this year will sell 
excursion tickets for the Fourth of July 
holidays, between all stations on its lines, at 
reduced rates. The tickets will be sold on 
July 3d and 4th, valid for return until July 
7th, 1890. This reduction in rates does not 
apply to tickets sold between New York 
and Philadelphia. By the use of these 
tickets one can make a very pleasant trip at 
small cost. 





—<——e—_ 
Appreciated by the Daily Press. 

To get some idea of the enormous in- 
crease of the uses of electricity and electrical 
power, it is stated that in the State of Texas 
alone, 236 new electric light companies were 
started in 1889; in the past four years the 
number aggregates 475. With such an 
enormous business in hand, and the certainty 
that the dynamo has come to stay, and that 
this now well tested power will reach widely 
into every field of industry, including its 
application to mining iron, coal and copper, 
it is a matter of surprise that the great finan- 
cial interests of. the world have not sooner 
grasped the opportunity of sure and safe 
capitalization of this new industry. The 
enterprise of Messrs. Lee, Higginson & Co., 
in formulating and carrying through the 
plan of a debenture bond company in con- 
nection with the Thomson-Houston interest, 
is worthy of warm commendation.— Boston 
Daily Herald. 

MAN who is a thorough elec- 
trician, understands the busi- 
ness and is willing to work, can hear 


of a good situation by addressing 


Rm. A. B., 
Tus OFFICE. 





TREASURY DEPARTMENT, 
Wasarneton, D. C., June 20, 1890. t 
EALED proposals will be received at 
this department until two (2) o’clock, 
P. M., Monday, July 7, 1890, for wiring the 
U.S. Court House and Post Office, Brooklyn, 
N. Y., for a system of Electric Lighting. 
All particulars necessary in the premises can 
be obtained upon application to the Superin- 
tendent of Construction, at the building. 
The right to reject any and all bids, and to 
waive defects, isreserved. Proposals should 
be addressed to the Secretary of the 
Treasury and endorsed ‘‘ Proposals for 
Wiring Court House and Post Office, 
Brooklyn, N. Y.” Acceptance of proposal 
dependent upon appropriation by Congress. 
Georce 8S. BATCHELLER, 
Acting Secretary. 


PATENTS. 
RLECTRICAL REVIEW 


PATENT BUREAU 


Conducts a general busi- 
ness in the preparation and 
prosecution of Applications 
for Patents, in the United 
States and all Foreign Coun- 
tries. All business carefully 
and promptly attended to in 
the matter of Reissues, Ca- 
veats, Trade Marks, Labels, 
Design Patents, Copyrights. 

SPECIAL SEARCHES made 
to determine the question 
ot novelty or infringement. 
REPORTS MADE UPON 
THE VALIDITY OF PAT- 
ENTS. These reports are 
based upon a careful investi- 
gation of the prior states of 
the art, and should always be 
authorized before investing 
capital in a business enter- 
prize depending on patents; 
or in defending or attacking 
the validity of a patent. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE. All 
business receives the direct 
personal supervision of the 
Manager, whose long experi- 
ence as an Examiner of Elec- 
trical Inventions in the U. 
S$. Patent Office and as a 
Patent Attorney, insures 
thorough and_ satisfactory 
work. 

All communications are 
strictly confidential, and in- 
ventors may address us with 
entire freedom. 

Our charges will always be 
as moderate as first-class 
work will permit and com- 
mensurate with the amount 
of work to be done. 

Address, 


ELECTRICAL REVIEW 
PATENT BUREAU, 
13 PARK ROW, N. Y. 
ROBT. H. READ, Manager. 





The Electrical Testing 
Bureau of the Johns 
Hopkins University will 
be closed until October 
ist, 1890. 
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SPRINI 


S6IN STOCK 2 San Fran- 


cisco, for immediate delivery : 
One 50 horse-power and one 7% 
horse-power Ideal Engine. Write 
for catalogue and prices.” 


A. L. IDE & SON, Manufacturers, 


SPRINGFIELD, ILLS. 








GETHINS 
Improved Gravity Battery. 





Especially Adapted for Closed Cir- 
cuit Work. 


The best Battery in the World for Fire Alarm, Burg- 
lar Alarm, Police Signal, Railway Signal, Tele- 
graph Work of all kinds, and particularly 
well suited for Telephone Work wherever 
Gravity Batteries are used. Thousands 
of Batteries now in use in all parts 
of the United States, and Giving 

erfect Satisfaction. 








In the City of Boston alone over 2,000 are used In 
Fire Alarm and Police Signal Service. 





Supt. Flanders writes as follows: 
OFFICE OF SUPERINTENDENT OF FIRE ALARM 


TELEGRAP 
Crry Hatt, Boston, Feb. 6, 1890. 


GENTLEMEN: In answer to your inquiry in regard 
to the merits of the Gethins Battery as applied 
to this service, I have to — 4 that after three years 
of the most exacting work it has clearly demon- 
strated itself to be greatly superior to any cl 
circuit battery I have heretofore used. Given the 
proper attention it runs three times as long as the 

vity, maintaining an even current, is more easily 

died and much more economical in expenditure 

of material. I get from 10 months to a year of 

continuous service from them without rebuilding, 

which, as stated above, is at least three times as 
much as was given by the Gravity. 

Respectfully yours, B.S. FLanpgrs, Supt. 

By C. A. GzorGeE, Asst. 





Send for CIRCULAR and PRICE LIsT 
tothe Manufacturers, 


The Gethins Electrical Mfg. Co., 


620 Atlantic Ave., Boston, Mass. 


WASHINGTON CARDS OF INTEREST TO 
ELECTRICAL MEN. 


‘The Columbia National Bank, 
¢ eeniseindliiies wien 


Capitat, $250,000. 














B. H. Warner, t. A. T. Brrrron, Vice-Prest. 
E. 8. Parker, Cashier. 





WASHINGTON LOAN AND TRUST CO,, 


Temporary Offices, 1001 F Street, N. W. 
LOANS MONEY on COLLATERAL and REAL ESTATE. 
Pays Interest on Deposits. Has for sale 

pes) 


CAPITAL, = = = = = $1,000,000 
CALL AND SEE OR WRITE TO US. 

B. H. Warner, Prest. W.B. Ropison, 

Jno. Joy Epson, V.-Prest. W.B. Gurury, Act 





tary. 
"g Treas. 





INVENTORS 

Coming to Washington to further any elec- 
trical patents, will profit by calling on C. W. 
Messner, of 1225 F St.,N.W. All the ap- 
pliances necessary for tests, experiments, etc. 
Also, Electrical Contractorand Constructor. 
Special attention to isolated plants. Agent 
for the ‘OC. & C.” electric motor—sizes, 4 
to 50 horse-power. The only electric motor 
on the market to-day. 


Washington Electric Conduit Co., 
Room 36, Corcoran Building, 
Washington, D. C. 
Manufacturers and ctors of glazed Terra 





constru 
Soe ee tet of Sas nes of Coe 
A ee rs 0! 
bin’ and losal companies. Can be examined by 
interested parties. 








EEECTRICAL-* 


, oR 














INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON JUNE 17, 1890. 








430,109 Conduit for cable railways ; Andrew Bu- 
pon, Jr., New York, and John H. Pendleton, Brook- 
yn, N. Y., assignors to the Rapid Transit Cable 
Company, of New York. 

430,128 Telephone ; John H. Irwin, Morton, Pa. 

430,147 Electriccar; Louis Pfingst, Boston, Mass. 
_ 430,175 Combined fire alarm telegraph and gas 
lighting device ; Chas. H. Crockett and Chancellor 
C. Allen, Boston, Mass 

430,208 Electric railway ; Rudolph M. Hunter, 
Philadelphia, Pa., assignor by mesne assignments 
to the Thomson-Houston Electric Company, Bos- 
ton, Mass. 

430,252 Electric switch ; John A. Norton, Bridge 
pert, Conn., assignor to John M. Orford, same 
place. 

430,260 Arc lamp ; Alfred U. Alcock and Henri 
Galopin, Melbourne, Victoria. 

430,263 Signal for electric railways ; Edward M. 
er Washington, D. C. 

430,276 430,278 Phonograph. 430,277 Automatic 
determining device gm y— 430,279 Vol- 
taic battery. 430,28) Magnetic separator ; Thos. 
A. Edison, Llewellyn Park, N. J. 

430,296 Insulator; Samuel Oakman, Melrose, 


ass. 

430,297 Underground electric cable ; William R. 
Patterson, Chicago, Ill., assignor to the Western 
Electric Company, same place. 

430,298 Spark arrester; Chas. Potticany, St. 
Thomas, Ontario, Canada. 

430,310 Double acting explosive engine. 430,311 
Cut-off for compound engines. 430,312 Single act- 
ing explosive engine; John W. Eisenhuth, San 
Francisco, Cal., assignor by direct and mesne 
assignments to the Electric Vapor Engine Com- 
pany, same place. 

430,320 Method of synchronizing alternate cur- 
rent machines ; Edwin W. Rice, Jr., Lynn, Mass. 

430,326 Electro-magnetic cut-out for electric 
lamps; Elihu Thomson and Edwin W. Rice, Jr., 
Lynn. Mass. 

430,327 Regulator for dynamo electric machine. 
430,328 Alternating current motor ; Elihu Thom- 
son, Lynn, Mass. 

430,329 Electric railway; Merle J. Wightman, 
Hartford, Conn. 

430,357 Electric arc lamp; Elihu Thomson, Lynn, 
Mass., assignor to the Thomson-Houston Electric 
Company, of Connecticut. 

430,432 Electric meter; Joseph Oultin and Joseph 
Edmonson, Bradford, County of York, England. 

430,437 430,485 Incandescent lamp; Frederick 
C. Rockwell, Hartford, Conn. 

430,453 Process of melting or reducing metals by 
electricity ; Thos. L Wilson, Brooklyn, N. Y. 

430,462 Electric incrustation preveuter ; William 
Bull, Quincy, Il. 

430,487 Electric crane; Alton J. Shaw, Mil- 
waukee, Wis. 

430,515 Electric railway ; Daniel B. Devere, U.S. 
Army. 

430 551 Electric meter ; Geo. H. Wade, Atlanta, 
Ga., assignor of one-half to William B. Palmer, 
same place. 

430,569 Coin controlled telephone guard; Samuel 
M. Dowst and Frank H. Hosmer, Chicago, assignors 
by direct and mesne assignments to said Samuel M. 
Dowst and Chas. O. Dowst, Evanston, Ill. 

430.580 Electric railway ; Rudolph M. Hunter, 
Philadelphia, Pa., assignor to the Thomson-Houston 
Electric Company, of Connecticut. 


flectric 
C 0 N D E N $ E R Standards a Specialty 


Rooms 2 and 4, University Building, New York. 


THE POPE ELECTRIC CLOCK CO., 
94 and 96 Nassau Street, N. Y. 


ee 


WM. MARSHALL, 
MANUFACTURER. 











This Company is prepared to supply Electric 
Clocks at about the same price as an ordinary 
regulator. No winding whatever. Only one oi | 
of battery required. Expense to run, about 25 
centsa year. Each clock complete in itself. 


R.D. WILSON & CO., 


PROMOTERS AND DEALERS IN 


Fleetric Securities 


EXCLUSIVELY, 
offer a limited number of shares of the 
treasury stock of the 


NEW ENGLAND 
PRINTING TELEGRAPH COMPANY. 


Capital, $1,500,000. Par Value, $50. 


President, FRANK B. DOLE, Boston. 
Directors = 
Frank B. Dole, James P. Cook, Boston ; 
Geo. W. Slade, Fall River; Abner Mc- 
Kinley, Canton, Ohio; P. 8. Jennings, New 
York; John R. Reed, Westfield, Mass. 


This Company is the licensee of the 


Essick Printing Telegraph System 
FOR THE NEW ENGLAND STATES. 
oly ioe Berean tes orden! os br ome 

operation on a to 
Bay ame pr Oe 


113 DEVONSHIRE STREET, Room 21, 
BOSTON. 
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Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM™, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
®latinuse én sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
wa. oe. G@oRDon vw Co.., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 115 BROADWAY, NEW YORK. 


ELECTRICAL CONTRACT WORK. 
Detailed Estimates Made and Contracts Taken for 


Equipment of Complete Steam & Electrical Plants 


of any system of Arc and Incandescent Lighting, 
Central Stations and Electric Street Railways oper- 
ated Overhead, Underground or by Storage Batteries | 
— ADDRESS— 
EUGENE .. DS nee Jr., Consulting Engineer, 
© Beendway, New York. 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. = 
Catalogue of Standard Test Instru-| my 


Daniel W. Baker. 














TELEPHONE * 
aii retina beedatartant Oi 
PHILADELPHIA. __ 


_W.R. OSTRANDER & CO. 
196 & 197 FULTON ST., NEW YORE. 








Manufacture rs of 


SPEAKING TUBES, WHISTLES, 
ANNUNCIA TORS, 
Electric & sechanteel Bells. 


FACTORY, 
m De Kalb Avenue, 














| Re 
STANDARD FLEOTAL TEST INSTRUMENTS. 
AMMETERS QUEEN’S NEW 
VOLTMETERS » Portable Combination 


FOR DIRECT ; 
AND e Testing Set, 
CURRENTS. =. 2 WITH GALVANOMETER. 

We pay special attention to recalibrating 

Ammeters and Voltmeters. 

Send for Catalogue 1-66 of Electric Test Instruments. 


QUEEN & GO., PHILADELPHIA. 
Sao THE WYCKOFF PIPE C0., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND hed tc » WIRES. 


We have large bn 





fa 








ade | Poles, r~ dy 


WILLIAMSPORT, PENN. 


F. M. RICKETTS COMPANY, Limited, 


LAYERS AND REPAIRERS OF 


Submarine Cables, 
24 CORTLANDT and 19 DEY STREETS, 


New Work City. 
J. A. SEELY, President. W. G. SELLERS, Gen. Manager. 


Full assortment of different sizes and qualities on BRAIDER 
SPOO LS, ready for the machines, in Red, Yellow and Green. 


= : LKS Other colors ’to order. Send for Sample and Prices, 
| WM. MACFARLANE, & CO., 81 Grand Street, New York. 


Telephone No. 971 Spring. Mill, Bergen Point, N. J. 


mE CLARK 


ARC LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
Manufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 


femal DRILLING” BORING 
9a giles ° MACHINE 
= SN oe . 0° Great Hower. °, °, 


WIDE RANGE OF 


' REVERSIBLE e FEEDS. 
~26.9@ G00 


SEND FOR CATALOGUE. 



























, SEND FOR CSCERORS To. 
THE NEWARK MACHINE TOOL Works. Newark NJ. 


EUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Sec. & E.xecrriciay. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


ELECTRIC LIGHT WIRE 


h— MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


Office and Factory, G7 STEWART STREET., * PROVIDENCE, R. |. 












New York Office, 10 Cortlandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, PResipEnt. JOHN CARROLL, Src’y-Treas. 


EUGENE F, PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 





= FARADAY GABLES. 
OFFICE AND FACTORY, MONTREAL, CANADA. 


st. Gabriel Locks, 





OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES! — ~ SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED, ETC. 


ra BPS S26 he Dp B ALL 


729 BROADWAY, NEW YORK. 


WAVERLY PLACE), an 


43 SIXTH AVE, PITTSBURGH, PA 


TO SYSTEMS. 


Pom 
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i+ y » 
7s | ie \ 
> f ’ 
~ 
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AWARDED FOR 





| Electric Batteries. 


MARK. 





The Standard Open Circuit Batteries of the World, 
AND THE BEST. 


THE LECLANCHE BATTERY CO., 
149 West 18th Street, New York. 














ore oe 
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THE ELEKTRON MANUFACTURING CO., 


79-81 WASHINGTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF 


PERRET AUTOMATIC ELECTRIC MOTORS AND DYNAMOS. 


. a MOTORS 


FOR RUNNING 


ss Shops, Elevators and Machinery 


OF ALL KINDS. 
























High Standard of Workmanship, < INS 
High Efficiency, is 
Low Speed, Perfect Regulation, \ fit = 
Simplicity. = ISOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING, 


15 H. P. MOTOR. 


The National Feed-Water Heater, 


(ver 800,000 Horse Power in use in the Ynited States. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 


PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 


FAN OUTFITS 


— For —— 


Battery or Electric Light Circuits. 























SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


“THE NATIONAL PIPE BENDING CO., 


84 River Street, New Haven, Conn. 


THE BUTLER HARD RUBBER CoO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


DO YOU KNOW THAT YOU CAN HAVE YOUR OLD WIRES RE-COVERED 


ByTr tp 


PATENT WOVEN PROCESS 7 


We make a specialty of re-covering old wires of any manufacture, putting on a covering, NOT BRAIDED, but 




















WOVEN like canvas, and unequalled for tensile strength, abrasion and Codelion resistance, and thoroughly fire- 
proof, at a saving of many dollars per mile. Protect your expensive rubber covered wires with a canvas jacket! e also 
manufacture the best line wire in the market, either solid or stranded. Write us for full particulars. 


AMERICAN CIRCULAR LOOM CoO., 


620 ATLANTIC AVENUS,. - 


BOSTON, MASS. 
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cig. Electric Fixtures, Combination Fixtures, Gas Fixtures, 
Our Establishment is not Controlled by any TRUST or COMBINE. 


Dealers are not asked to furnish Capital through the intimidating medium of 
REBATES, nor to submit to Dictation regarding where they shall 
purchase goods. 

We sell exclusively to the Trade. 


GIBSON GAS FIXTURE WORKS, 
— No. 1426 CALLOWHILL STREET, PHILADELPHIA, PA. 


| Shultz Belting Company, 


NEW ILLUSTRATED GATALOGUE svrz prrevr russ iEitien dette wo uce uxruen 


in the surface only; the Interior (which isthe Mer and 


Cus Satine. © mato of rebar dienadhan 
NOW READY. | srength of thot )e not tanned but rawhide fulled an and softened by eur patent process. Belting 
| Se more prebie, huge x. epee, Gone more ore power that any ther, abd is the oaly pert 


Contains a great variety of New Machines, and all the latest | 


improvements on our regular manufactures. PA L ERMO NM Z CA CoO. 


MILLING MACHINES, SCREW MACHINES, ETC. MINERS OF 


iene IVI ICA. 












































WAREHOUSE, 27 PECK SLIP, 


THE ONLY COMPANY PRODUCING 


IN THE UNITED STATES. NEW YORK. 





‘New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


Thaw engines are the comtiend result of eng ex- 
perience with automatic cut-off regulation, and most 

careful revision of all details. They are tt land 
_ constructed for heavy and —- duty at medium 


FAIRBANKS, MORSE & CO., Western Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul E pre Ah 4% : : or high rotative speeds. est attainable Economy 
: { ce ;, in a Her peere tion and eens lation 


: . Ep *. O 
ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. Fi : ;  ¢€ of Auton ‘Automatic Gat-of Raines 12 to 208 
2 r — Machines a Specialty. Illustrated 
Circulars, with various data as to practical Steam 


a : =. ==" Engine Construction and performance, free by mail. 
Address BUCKEYE ENGINE CO., Salem, Ohio, 
SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 


OONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS N. W. ROBINSON, 154 Washington St., Chicago, Il. Robinson & Cary Company, St. Paul, Minn 


For Electric Lighting and Power nell 
aes NEW ENGLAND BUTT GO., 


ARMINGTON & SIMS ENCINES, 
SARVIS BOILER SETTING, PROVIDENCE, R. I., U.S. A., 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 









































MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 


TELEGRAPH, 
TELEPHONE 


B® ELECTRIC LIGHT WIRE 


Large Single and Double 


BRAIDERS 
FOR COVERING CABLES, 





61 Oliver Street, Boston. 


SEND FOR NEW CATALOGUE. 


POND ENGINEERING CO., 


ENGINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Highest EFFicrEncy. 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO KANSAS CITY AND OMAHA. 


CHARLES R.VINCENT & CO.,| 
156 CORTLANDT STREET, NEW YORK, 











Single, Double and Triple 





Ball High Speed: Automatic Gut-off Engines WINDERS, 
MANNING VERTICAL TUBULAR BOILERS, seadiniiadaitiiaaiai 
Complete Steam Plants Furnished and Erected. raping Machines 
15 CORTLANDT ST., NEW YORK. : sieeFenaiaaiein, Cabling Machines, 
Engineers # Contractors, 
GENERAL AGENTS, Measuring Machines, Stranding Machines, Etc., Etc. 





STRAIGHT LINE ENGINES | eine castTiIncs A sPHOCIALTY. 
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WHY IS IT THAT THE 


THOMSOR-HOUSTORN SYSTEM 


Electric Arc Lighting 


HAS MET WITH SUCH GENERAL ADOPTION ? 

















IT IS AN EASY QUESTION TO ANSWER. 





THE DYNAMOS 


Are Superior in Design and Construction. 
Economical in Operation. 
Thoroughly Reliable and Durable. 

Of the Highest Efficiency. 


THE LAMPS 


Give a Pure White Light. 
Burn Quietly. 
Are Perfectly Self-Adjusting. 
Do Not Require Expert Attention. 


THE MINOR APPLIANCES 


Are of a Superior Quality. 


THE SYSTEM 


Is Complete in Every Detail. 





75,000 ARC LAMPS IN DAILY OPERATION. 


od THE THOMSON-HOUSTON ELEGTRIG GOMPINY. De 





620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 
1110 Noble Street, Philadelphia, Pa. 234 Montgomery Street, San Francisco, Cal. 


215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 
503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 
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’ TELEPHONES FOR EXPORT. 


For South America, Gentral America and West Indies. 




















Genuine American Bell Telephones, Blake Transmitters and Magnetos, 


“WILLIAMS” MACNETO CALL BELLS AND SWITCHBOARDS, STANDARD 
STYLES. PATENTED TELEPHONIC APPARATUS AND 
SUPPLIES OF ALL SORTS. 


Senda for Reduced FPrice List and Catalogue. 


All Export orders must be addressed to the Sole Assignee of the Inventors, PROF. BELL and FRANCIS BLAKE. 


THE TROPICAL AMERICAN TELEPHONE COMPANY, Ltd., 


95 MILK ST., BOSTON, or 10 CORTLANDT ST., NEW YORK. 


on 


E. S. Creeley & Co., B. Blum & Co., or J. H. Bunnell & Co. 
<Co. & C.” ELECTRIC MoTorRs. 


FAN OUTFITS. 


Electric Blowers for $hip Ventilation. 
MOTORS == HOISTS = MINING TRAMWAYS. 


— Equipment of Machine Shops, Printing Offices, Factories 
and Entire Buildings, with Electric Power. 














The only Motors in which the mag 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 
that can possibly be devised. 

















One-eighth horse-power to 50 horse= 9 ~_- ge - ‘iE 
power in stock. = 


OVER 8,000 MOTORS IN ACTUAL OPERATION. ~~ —— 


“C.& C.” ELECTRIC MOTOR COMPANY, 


402 & 404 Greenwich Street, New work. 


Trae NE: Ww 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


Primary Batteries for Telegraph ‘Mains’ and “Locals,” Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annunciators and Burglar Alarms, 


and all Classes of Closed and Open Circuit Work. 
FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 





ge New England Office, 63 Oliver Street, Boston. 
Philadelphia ‘‘ 38 South Fourth Street. 











Chicago “Phenix Building. 





























ADDRESS : 


Epison MANUFACTURING COMPANY, 
JAMES F. KELLY, General Sales Agent, 
19 Dey Street, New York. 
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AMERICAN AND 


ON ELEGTRIGITY = 


Electricity, Magnetism, Etc., Etc. 








Adams. Tasay 0n Tuectricht7......... «.o0.0000000scoseswinbe ones ccecmescios cocecvess 
Angell. Elements of Magnetism and Electricity. Cloth, 288 pages, 151 illustra- . 

II ob ois 6. ¥nin. 90:60:05 050 6090's 0:40 s 00-0 6 come ndy iss ere obeec SERS Eee Tenens 
Anderson. Lightning Conductors. Cloth -. 650 
Atkinson. Elements of Static Electricity... .......ccccsccccccsccccccccsccces oe 1 50 
Ayrton. Practical Electricity. For students of electrical engineering. 516 pages, 

190 TIINEIOIG . 5.0 0:0::05:0. 00000600000 dae DaeRaw CERT eRTOE SNES OCeTs 009se808 2 50 
Barlow. Magnetic Attractions. .........cccccccccsescs seccscccsecsocccccoves - 400 
Barnard. First Steps in Electricity. ..........0+sceccccccccccccccsccsee soccees 75 
Benjamin. Age of Electricity. ..........0..ccccccccccccccccccccccccccccccocces 2 00 
Brennan. A Popular Exposition of Electricity. 191 pageS.............2eeeeeeee 75 
Blakesley. Alternating Currents of Electricity. Cloth...........sesessseeereees 1 50 
Bottone. The Dynamo. How Madeand How Used. A book foramateurs. Cloth. 1 00 
Cavendish. Electrical Researches. Cloth...........0. ccccsccecs cocvcccce vee 00 
Cook. Magnetism and Electricity. Cloth, 48 illustrations........... ..ss..+..- 40 
Cumming. Electricity Treated Experimentally. Cloth, 100 diagrams...... ..... 1 50 
Davis. Manual of Magnetism, Galvanism, etc. ..........0..0cccecccccccccccsces 8 00 
Deschanel. Electricity and Magnetism. Cloth...............eeccceccescccssees 1 50 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages................. ee 00 
De La Rue. Experimental Researches in the Electric Discharge with the Chloride 

EN PIN aos. eins 6 acs Shee inp ena or ecneiebeete 046 564444600000060 60 
Du Moncel. Electro-Magnets. Boards, 50c.; English Edition............-+++++. 75 
Dunman. Short Text Book of Electricity and Magnetism............ssseeeseeees 40 
Dyer. Induction Coils; How Made and How Used. Boards...........-..eseees 50 
Hioctricity in the Service OF Bas. ........0.cccccssesevcvcesscocecocseececcesoees 6 00 
BVSTOtt. UWTe OIE URE COUN oo isons neo. 0,054 000550 00000-00000800000 1 10 
Faraday. Experimental Researches in Electricity. 3 vols., cloth..............+. 20 00 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180 illustrations.... 2 50 
Perea. TOC, Coos nsoc oc cscesscvescowcsessceseserseseeseneees 1 50 
Fleming’s. Short Lectures to Electrical Artisans..............0esseeeecccscee os 1 50 
i a ee ae rere ore er eer 2 50 
Gordon. School Electricity. Cloth, 262 pages, 139 illustrations...............++- 2 00 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols., cloth....... 10 00 
Gladstone & Tribe. The Chemistry of the Secondary Batteries of Planteand Faure. 1 00 
Gordon. Four Lectures on Static Electric Induction. Cloth.................0.- 80 
eRe, SENRO RNIN Ee IN ie 5 sini wn nsige sone eendsesscsecnsesenesess 1 25 
Hamilton. The Origin of Energy, Electrostatics and Magnetism..............++- 2 00 
Heap. Electrical Appliances of the Present Day. Cloth...........0.-cceesesess 2 00 
Hospitalier. Domestic Electricity. Cloth, 229 pages, 155 illustrations.... ....... 8 00 
Hospitalier. The Modern Applications of Electricity. Cloth.............seesee0 8 00 
Harris. Rudimentary Electricity. Flexible, 69 illustrations..................00+ 60 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations ..............eeeeee- 1 40 
Harris. Galvanism, Animal and Voltaic Electricity. ...............cccceeceeeses 60 
Hering. Winding Magnets for Dynamos. 63 pages..............- ‘weimawnenan 1 25 
SO. TRE ee ios Be 6 0 oe one tiv bees ed esdseeeecsestaes <6 2 25 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations..................+. 1 50 
Kirwan. Modern Electricity with Glossary of Electrical Terms. 128 pages....... 80 
Kohlrausch. Physical Measurements, with Appendices on Absolute Electrical 

ING ic ck racaaiacnwaletunceed w. dagesneweaaGan wade ae tias 66+ 
nee Hand-Book of Electricity, Magnetism and Acoustics, 400 illustrations, on 

GOs tinek< coat ees Abedin eS Od OWitg's 0 wh eS ies ROte ar le oun ew08 dae ¥s 
Levander. Solutions of Questions in Magnetism and Electricity. Cloth ......... 1 00 
LAs FIGS GRE TASS TIMID. 0.056:5:6.800:0:5500005606c0censnesiovesecovenre 1 00 
Se en a IIL. os <0 ic sexi nabine ec cambeavasbanemeranbecwens ooee 5 00 
Lock. Workshop Receipts. Devoted mainly to Electrical and Metallurgical sub- 

EE oie da Aik one Soe os. 9.003.0-09 hen Fauna eeeuebe a neaSEeEe 6s4"s 2 00 
SN, S le IIEC .<a:-snss dives «cen 6 Sictoan iba paees eam acie sau anenls 5 00 
Martin & Wetzler. Electric Motor and its Applications. 208 pages, 199illustrations. 3 00 
Mascart & Joubert. A Treatise on Electricity and Magnetism. Vol. 1, cloth, 654 

ee SELL: ee Oe Ee ee 
Maxwell. A Treatise on Electricity and Magnetism. 2 vols., 20 plates and 105 

EY SOREN E. Sheets. Sieh shies eskcnscetetenines esse mls 00 
Maxwell. An Elementary Treatise on Electricity. 6 plates, 54 illustrations...... 2 00 
A EEE EE ER EPS 2 00 
McClure. Edison and his Inventions....... [KitEA eee e TOES ANAeS ORON SESE NOSES ap 1 00 
OO EE oo. on 0nvccenssicnessvesavsiesorsecesseoees 1 25 
oo Me UO SU eee eee 6 00 
Miller. Magnetism and Electricity. 212 pages, illustrated...........+....s0ee0- 2 50 
ee ee * See 1 40 
Murdock. Notes on Electricity and Magnetism. Cloth, 88 illustrations.......... 60 
Munro & Jamieson. LElectrician’s Pocket-Book of Electrical Rules and Tables.... 2 50 
Niaudet. Elementary Treatise on Electric Batteries. Cloth, 55 illustrations...... 2 50 
Nipher. Theory of Magnetic Measurements. .............cc-cccccccsccccceccces 1 00 
Noad. The Student’s Text-Book of Electricity. Cloth, illustrated............ .. 4 00 
Overend. Elementary Experiments in Magnetism and Electricity. Cloth........ 40 
PONUOR: ORR Tn ON iis gaa o 5.00 scm. cic cigs o toa ake. 60ss50arsee- 4 00 
a Action of Lightning and Means of Defending Life and Property from its 

SEED. 50.010 0:05 om 20 + 5 on Ss Bh th 0105 « 0 50.00 hve Sean 00 910)0s O5s0 SOO CONSE FO. Or's 
Plante. Storage of Electrical Energy. 268 pages, 89 illustrations............... 4 00 
Pynchon. Introduction to Chemical Physics. 550 pages, 269 illustrations........ 3 00 
Radau. Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages, 

POP SE xia iin hieaathiinad mies a0e<senetakeoumameed Perr te 00 
Rankine. Rules and Tables for Engineers .............seecseesecececescceceees 4 00 
Reports of the Committee.on Electrical Standards. Cloth................s-eeee- 8 75 
Heogemn, TiammnSen GO WG Wes 655.0 occ sc cccc cobs Codgededccecccccecvess 50 
Salomons. The Management of Accumulators...............cescececececcececes 1 20 
Spang. Treatise on Lightning Protection. Cloth, illustrated.................+.+ 75 
Stewart & Gee. Electricity and Magnetism. 497 pages, 223 illustrations......... 2 25 
Swinburne. Practical Electrical Units Popularly Explained. Cloth............. 60 
Tarn. Magnetism and Electricity. A book for students..............00.eeeeeee 80 
a eT OUTS bc vg tnaginwres <u Gard bGcedue odusesoseneseaneess 2 00 
— Elementary Lessons in Electricity and Magnetism. Cloth, 168 illustra- 1 

nicmcca TT RE CT EE FE LEADS BEE > ae ye 
Thompson. Recent Progress in Dynamo Electric Machinery.................... 50 
Thomson. Electro-Statics and Magnetism...............+0.2ee.00- Soe 
Trogiohan, “Bylctional Bbecisicly. < ......5 000s 00s vossceceeossqocscessccsscovcces 50 
Tyndall. Lessons in Electricity at the Royal Institute, 1875-6. Cloth............ 1 00 

atson and Burbury. The Mathematical Theory of Electricity and Magnetism. 

Rp IIIS «dna anise suse eivipenteeiainine Gabe aa dibntie:'sanandve Meare 2 75 
Wonders of Acoustics ; or, The Phenomena of Sound. Cloth, 288 PORE. 69:60:50 1 00 
Woodbury’s Protection and Construction of Mill Floors. Oloth................- 2 50 
Welch. Table of Relative Weights of Copper Conductors ............ «2.0.0 10 
Woodward. Arithmetical Physics. Boards..............csseecsseesceceeceeees 30 





FOREIGN BOOKS 
ITS APPLIGATIONS. 


Telegraphy and Telephony. 


Abernethy. Commercial and Railway Telegraphy. J’'ustrated, cloth......+.e++- 2 00 
Beechey. cv neg ae Cloth, SB illustrations. .....ccccccccccccccccccce 
Clarke & Sabine. Electrical Tables and Formule. Cluch............... crocccee 5 00 
Culley. Hand-Book of Practical rary Cloth, 442 pages......... seeceees 6 00 
Davis & Rae. Hand-Book of Electrical Diagrams and Connections..............- 2 00 
Douglas. A Manual of Telegraph Construction. 88 diagrams, cloth............- 600 
Fahie. History of Telegraphy to 1837. Cloth, 529 pages............... wienees« 3 00 
Field. History of Atlantic Telegraph. .............+ssececccccecesoees eeeceses 1 25 
Globe Telegraph Code. .......... Dineen 6551446a0489K0%.046S90nN ee Eeee Ss 2 00 
Hoskiaer. Laying and Repairing Electric Telegraph Cables. Cloth...........++- 1 50 
Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth......... 1 50 
Jones. Historical Sketch of the Electric Telegraph. .............0ess.eseeeeeeees 2 00 
Ee, TS Te CIs 05 os oc sscccvcccoscsseseceeseces seer 1 50 
Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, 376 pages... 2 50 
Loring. A Hand-Book of the Electro-Magnetic Telegraph. Boards, 50c.; cloth, 
rn nc cdeebah Sere ah SUES b CSN E1050 SSEKE ES kHESSOS 1 00 
Maver & Davis. The Quadruplex. Cloth, 126 pages...........sseesseeeseceess 1 50 
NR ee ere 4 00 
Pope. The Modern Practice of the Electric Telegraph. Cloth, 70 illustrations... 1 50 
Plum. The Military Telegraph During Our Civil War. Two vols., portraits and 
EEE er Tr Tt rire rT Te 5 00 
i Re A eee eee re ere 1 50 
Prescott. Electricity and the Electric a. Cloth, 670 illustrations, 2 vols.. 5 00 
Sabine. History and Progress of the Electric Telegraph. Cloth, 134 illustrations.. 1 26 
ee Neer rt eee 4 00 
Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated. 8 00 
Smith. Manual of Telegraphy. 31 illustrations, paper............-...eeeeeeeees 30 
| rN er en nT rer aay ee 5 60 
Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 
SE TP I, 9:59 5 5.00 0:5:0:s 06:05.0'549:9:0905 9:09990550500500009850008000005 1 50 
Williams. Manual of Telegraphy. Cloth, 327 pages, 90 illustrations............. 400 
Deane: Tie Weems, Comes, TRIO... o.oo vvcescccsvccscccccssessesoese 50 
Du Moncel. The Telephone, the Microphone and the Phonograph. 70 illustra- 
en ie ean beehih ook She abet NENA NESE esbahas sews 1 25 
Lockwood. Practical Information for Telephonists. Cloth. ....... ........s.- 1 00 
Prescott. Bell’s Electric Speaking Telephone. .526 pages, 330 illustrations....... 4 00 
00 


Thompson. Philip Reis, Inventor of the Telephone. Cloth, 3 plates and 48 en- 
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Electric Lighting and Transmission of Power. 


Alglave & Boulard. The Electric Light. Its History, Production and Application. 
I ia nsicd oss keds s 446 e504 94d44 5400S EEEOON CS 699054969898 4099S6080 
Atkinson. Elementary Principles of Electric Lighting 
Badt. Dynamo Tenders’ Hand-Book. General Rules for the Care and Operation 
of Electric Light Plants. 70 illustrations, 93 pages ...........+.eeeeeeeeeees 
Badt. Incandescent Wiring Hand-Book 
Cunynghame. A Treatise on the Law of Electric Lighting. Cloth.............. 
Day. Electric Light Arithmetic. Cloth........... ..ccccccccsccecses soveceee 
De Cew, Glacer. Magneto and Dynamo Electric Machines ..............2eeeee0 
Du Moncel. Electric Lighting. 66 illustrations, cloth. ........... ssssseeeeeees 
D . Electric Illumination. 2 vols., cloth. Vol. 1 (scarce), $15. Vol.2..... 
Electric Lighting Act, 1882, also the Rules of Board of Trade, October, 1882...... 
Foote. Economic Value of Electric Light and Power. 191 pages.......... sanee 
Gordon. A Practical Treatise on Electric Lighting. Cloth............seeeeeee: 
Grierson. Electric Lighting by Water Power... ...........+- sesseseeeeceeees 
Hedge. Precautions to be Adopted on Introducing the Electric Light............ 
Hedges. Central Station Lighting. Paper... ........0..eee ceseecee cesceeeces 
Holmes. . Practionl Miectsic Lighting. Cloth........c.ccccccccccsccevesccveccoes 
Higgs. Magneto and Dynamo Electric Machines. 
ee, - IIE DEMIIUNTT » «5.00.0 0 0ne00 05 000455000000660000008080000 
lana nies win Sd RUD AEH NS Ws CHSs 9950s SNEN TT TO 
Pope. Evolution of the Electric Incandescent Lamp........ ......sseeeeeceeees 
PR, TPE, CIs oos.0 ss 00:95 00:09:90:590:0:00904%0500n00000s~ 
Stephen. rinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations........ 
Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth............. ° 
Schilling. Present Condition of Electric Lighting ...............+..-.00 ooeeees 
Thompson. Dynamo-Electric Machines. Illustrated, boards....... ........s0+- 
Thompson. Dynamo-Electric Machinery. 57 illustrations, boards .............. 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 324 illustrations.... 
Thompson. Recent Progress in Dynamo-Electric Machiner 
Thurston. Stationary Steam Engines, especially as adap’ 
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to Electric Lighting 

Rc sinks ied chs th OLeh en sh oOe he ee Shel seeea tasers anetnae 0656000% 
Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations ....... 
Du Moncel. Electricity as a Motive Power. Cloth. 
Kapp. Electric Transmission of Energy and its Transformation 
Urquhart. Electro-Motors. Illustrated 
Walker. Practical Dynamo Building for Amateurs ; 
TH. TI I oo 0 55666 080 60 00 09:55:05 dese deccccoesces piabeoe 

Testing and Measurements. 


Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations.......... jobs 
Kempe. A Hand-Book of Electric Testing. Cloth, 494 pages............. eusene 
Lockwood. Electrical Measurements and the Galvanometer. 
Smith’s, Dynamometric Measurements. ..............ccececcccccceceseces eves 
Swinburne. Practical Electrical Measurement. 
Electro-Metallurgy, Electrotyping, Etc., Etc. 
Bell rey, te Hand-Book. Practical Information and Suggestions to per- 
sons having Charge of Batteries, Bells, Annunciators and Electric Gas Lighting 
Apparatus. 105 pages, 97 illustrations..................+- er ee 
Bottone. Electric Bells and All About Them. Practical Instruction for Electric 

Bell Fitters. Over 100 illustrations, 190 pages... ..........eesseeeeeeeeceeee 
Bottone. Electrical Instrument Making for Amateurs..............00.seeeeeees 
Fontaine. Electrolysis. Cloth, 264 pag 
Gore. The Art of Electro-Metallur 
Napier A Manual of Electro-Metallur, 
Urquhart. Electrotyping. A Practical 
Urquhart. ae AI 500009 00.50 ws oh pun Oe os 100 se eEOeea Eb osees 
Wahl. Galvanoplastic Manipulations. Cloth................ ccceccceceeceeees 
Watt. Electro-Metallurgy Practically Treated. Cloth................... o- 
Watt. Electro-Deposition. Cloth, 568 pages, 144 illustrations 
Wilson. Stereotypingand Electrotyping. Cloth, 195 pages...................-- 

te"Copies of — of the above books will be promptly mailed, POSTAGE PR 
PAID, to any address in the world on receipt o1 price. Remit by Express or Post Offi 
Money Order, Postal Note, Draft or Registered Address 
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Chicago, May 19th, 1890. 
CENTRAL ELECTRIC CoO., 


116 and 118 Franklin Street, 


CHICAGO, ILLS. 
Gentlemen : 


Please furnish this company 1,000,000 feet No. 14 
B. & S. Braided Okonite Wire. 
CHICAGO EDISON COMPANY, 


By CHAS. B. HOLMES, Purchasing Agent. 
Il 


THATS WHAT TALES! 
DRAW YOUR OWN CONCLUSIONS !! 












































0 N /> 100k to us for Electrical Supplies of Every fescription. INCANDESCENT 
OF oe | SOUTHERN ELECTRICAL SUPPLY co, || LI AIM|P|S 
4 > S23 LOCUST ST., MI 
a, eS re ee at ee ee . cormenen, ST. LOUIS, MO. all Kinds of Fittings. 





INTERIOR CONDUIT AND INSULATION COMPANY. 


A New and Improved Method of Fitting Buildings with Insulated Tube Conduits to receive Wire for any Electrical System. 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility, Gonvenience. 


Samples, Price Lists, Catalogues and Instructions, Mailed on Application. 
[= === ADDRESS 


INTERIOR CONDUIT AND INSULATION COMPANY, 
16 and 18 BROAD STREET. NEW YORK. 


















































wi oun | 
ORE ol uw @ ~ 
POWER < me 83 | BROWNLEE & CO. | : Powell’s Patent “Signal” : 
USING dime iat DETROIT, MICH., | 2? Fam 8 
a cee sho. 38 j : a. 
WATER 20 a -- i. e | DEALERS IN oss Jf s& 
THAN = 2 c 2 aa > ee 
tad o s23 a oa g 
ft, —— [2 J a ‘Poles, (ross hrms, Pins, Fte. | (322 fee 2 ‘THE BESTINTHE WORLD. = zo 
I 22% me 
WHEEL - SS fy ° | | as > Sight chamber is fitted with square window 3 E ry 
fy = | RED PINE OCTAGONAL POLES | = zs a — — are a by — gr ner ee 2 Fe 
y - and can be removed for inspection, cleaning 4 = 
ae = ; = + gue The ha ndsomes % mio mene Bay = 234 2 or repairs, at any time, while the machine is = 4 
fe Ke) satisfactory poe In arket. 24 to 34 feet in |28 & running. 32 
a Lew ez 
= | CEDAR TELEGRAPH POLES | Ste 3 pe tt tty nw ae a 
iz of all sizes always in stock. Pes E THE WM. POWELL Co., . fs 
rT) CROSS ARMS AND PINS =e @ Nos. 60,62&54Plum8t., CINCINNATI, 0. 2 : 
z at lowest prices. .s 
¢ £ 8 Please send for Prices and Discounts. 
- wo SEND FOR CIRCULARS. 
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SPRAGUE ELECTRIC RAILWAY SYSTEM. 


MORE THAN ONE HUNDRED DIFFERENT STREET RAILWAYS IN OPERATION OR IN COURSE OF CONSTRUCTION. 
MORE THAN ONE HUNDRED AND SEVENTY-FIVE SEPARATE ORDERS FROM STREET RAILWAYS FOR ELECTRICAL EQUIPMENTS. 














The Sprague Electric Railway System has been proved to be the most 
DURABLE, RELIABLE, ECONOMICAL AND CONVENIENT. 


SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, 16 and 18 BROAD STREET, NEW YORK. 


CONRAD N. JORDAN, President. E. GOCORZA, Vice-Prest. & Treas. JAMES DUNNE, Secretary. J. R. BURDICK, Manager. 


THE TRINIDAD-NEIMANN INSULATED WIRE GO., 


OFFICE, 49 LIBERTY STREET, NEW YORK. WORKS, HARRISON, N. J. 



































THE CELEBRATED TRINIDAD LINE WIRE. THE HEIMANN FIREPROOF INSULATED WIRE. 
House Wire, Underground and Submarine Cables, and Solid System of Underground Wire, Manufactured by this Company. 
LIST OF DYNAMOS IN STOCK. LIST OF DYNAMOS IN STOCK. 

IRs IRs IB-e « 1836 2. Ba. we log ” 
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E i ee seven 21.0 ] 4 g 1,360 
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2 ee e Beae ee 6.3 iif S| 530 ee ON Ba cscasn wi 29:7 | 6 | & | 1.750 
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Be icons avcsetl GP Boxesed 13.0 | 24 5 780 oy senate 65 ot caeeele sees 38.6 8 | & | 2,290 
BC > See eet pew 15.0| 3 990 3, Ree aleyek® _ ie pena 38.0 |8 | & | 2'290 
2a _ | er ee 15.6) 3 |B 990 BEE WE Beet gcendive ssvess 46.5 |10 | 2 | 2,770 
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SPECIAL NOTICE. 
VOL. VII * VIII, 


PROCEEDINGS OF THE 


National Electric Light Ass'n Conventions, 


Held at Niagara Falls and Kansas City, 
Will be published in July (in book form, cloth bound). 
It has been decided to accept a few pages of appropriate advertising. 
This matter has been placed in charge of the 
MAN'’'F’R'S ADVERTISING BUREAU, 


BenJ. R. WESTERN, ; 111 Liserty St., New Yorn. 
Proprietor. Write for Particulars. 


THE BURTON ELECTRIC HEATER, 
FOR ELECTRIC RAILWAY CARS. | 


No Smoke! No Gases! Economy in Space! 


Normal use of Current, THREE AMPERES. 


“They are giving us and the public entire satisfaction.”"\—Richmond, Va., U. P. Ry. Co. 
“The heat is pleasant, sufficient and economical.’’—Marlborough, Mass., Street Ry. Co. | 








FOR FURTHER INFORMATION, ADDRESS 


THE BURTON ELECTRIC CO0., RICHMOND, VA. 

















THE NATIONAL CARBON CO 
CLEVELAND, OHIO. 


MANUFACTURERS OF 


ELEGTRIG LIGNT GARBONS AND BATTERY MATERIAL. 
Porcelain Electrical Supplies and Specialties, GU BS CRIBE cise tcce | DD | rcenet imtre 


four spindle drills for ment in drillpresses 
MANUFACTURED BY NOW FOR THE | light work. 4 for years is applied. 

EMPIRE CHINA WORKS wretiemerenniiinld 
y SENSITIVE 

| 


14166 Geen SL, GREENPOINT, BROOKLYN, ED..W.Y.| FANW WORE ——— "Sp 


C with single, endless Buy the latest and 
Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAI UT OFF INE | with , endl : vt 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL P”RPOSES. MADE ONLY ENG belts. Large driving best. Special ma- 


a | pulleys, tightenerand L chinery to order. 
BY ENGINE CO ) ; ec C 0 ore 



































| variable speeds pro- Catalogue of fine 




















THE od 3 saat ae a8 i“ Dwight Slate Machine Co. 
For the Electricai Review’s New 
Alnerical Ell Telephone COMpAI, WY, BATT. eae 
j 18 PARE Row, NEw YORE. | 
95 MILK ST., BOSTON ° : : 
sia »MASS. Forest City Electric Works 
This Company owns the Letters Patent granted Cleveland's Rigsteie igus Ont-cute N 


to Alexander Graham Bell, March 7th, 1876, No. Gang Switches from 









174,465, and January 30, 1877, No. 186,787. a . § to 40 Amperes, 
— — ick make and 
The Transmission of Speech by all knownforms| fam £. NWA ied by the Handle. © 
ofELECTRICSPEAKINGTELEPHONES infringes fam 3 Correspondence So- 


licited with Electric 
Light Companies. 


/ W.B.Cleveland 


the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 








PROPRIETOR, 
sponsible for such unlawful use, and all the conse- FACTORY, 
quences thereof and liable to suit therefor. GENEVA, ©. 
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WESTINGHOUSE Eieeraie COMPANY'S 


ALTERNATE CURRENT SYSTEM 


oF 


Incandescent Electric Lighting 


WARRANTS YOUR MOST CAREFUL INVESTICATION. 




















Three years ago half a dozen central station companies, running a few thousand lights, 
had adopted it. To-day it is in use in 800 towns and cities, and about 600,000 sixteen 
candle-power lamps is the aggregate capacity of the 300 plants. 

The first dynamos The Westinghouse Electric Company made are still in operation, but 
the improvement since that time has been great. Electrically and mechanically, perfection 
has been attained. 

The converters of The Westinghouse Electric Company have the highest attainable 
efficiency, and are from 10 to 15 per cent. better, in this respect, than those of other 
manufacturers. 

No central station can be operated to advantage without the Shallenberger Meter. No 

gas company, however small, would think of oper ating a station without meters, and the same 
re asoning is applicable to all electric light plants. Send for special circular on the Shallen- 
berger Meter. 

The Westinghouse Electric Company was the pioneer in the manufacture of Alternate 
Current Dynamos in America, and all ofits apparatus is celebrated in this Country and abroad 
for its durability, efficiency and the satisfaction it has given to purchasers. 








The Westinghouse Electric Company has recently utilized the Alternating Current for 
Are Lighting. Send for special circular just issued. A simple single carbon lamp runs four 
nights without renewal of carbons. Dynamos of the following capacities constantly kept in 
stock, together with a full outfit of detail apparatus and lamps: 


25, 40, 60, 125, 250. 


No wall fixtures are required in the Alternating Are System. 
The machine is inherently self-regulating, from full load to short circuit. 











THE WESTINGHOUSE ELECTRIC COMPANY, 


PITTSBURGH, PA. U.S. A., 
Boston, New York, Cincinnati, Chicago, St. Louis, San Francisco, 
. Portland, Ore., Dallas, Tex., Gharlotte, N. C. 
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EXGELSIOR ELEGTRIG CO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


«it Oe CS Cree 


WouvUuND FOR ANY CURRENT. PEREHCT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. OONSTANT SPEED UNDER ALL LOADS. 








Office, 115 BROADWAY, N. Y. Western Office, 425 THE ROOKERY, GNHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WW iIkFeE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


, PATENT “K. KK, LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON CoO., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SOOVILL, NEW YORK AGENT. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 


(8:South 4thiStreet, Philadelphia. 11 1.Water Street, Pittsburgh, Pa. 455 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, « to 100 H. P, 


WORKS, JERSEY CITy, N. Jj. 
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= T hack ara Manufacturing Co., * * * x 


MANUFACTURERS OF 


ELECTROLIERS, GAS AND COMBINATION FIXTURES, 
* * * *K 1524 & 1526 Cre Philadelphia, Pa. — 


STREET, 





JOHN A. SEEZLY, President. JAMES A. TAYLOR, Treasurer and Secretary. 


SEELY & TAYLOR MANUFACTURING CO., 


1% Cortlandt Street, New York City. 


Seely’ sie Patent Gopper Beveled Edge Sleeves *Tee Connectors 


USED FOR SPLICING AND BRANCHING FOR UNDERGROUND AND AGRIAL CABLES AND HOUSE WIRING. 








Fig. 1 represents 
Copper Tee used for 
branching from main 
cables, as shown in 
Fig. 2. 


Fig. 3 represents a 











Copper Sleeve used for 


Fre, 3. 


straight connections 

These sleeves are bevel edged, 
thereby preventing abrasion of 
insulation when placed over 


for continuation of 


cables. 


same. 





THESE SLEEVES AND TEES ARE USED EXCLUSIVELY FOR ALL UNDERGROUND WORK IN NEW YORK CITY. 


SEELY & TAYLOR MFC. CO., {4 Cortlandt St., New York City. 
WILL REMOVE MAY Ist to 24 CORTLANDT STREET and 19 DEY STREET. 


HYDRAULIC PRESSES. 


ALL VARIDBTIBS. 
PUMPS, VALVES, GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, &o. 


WATSON & STILLMAN, 
210 East 43p STREET, New Yorx Ciry. 
Specia? Attention to Electrical Work. 


THE E. 8S. GREELEY & CO., 


Nos. 5 & 7 Dey St., New York 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arma, 
Brackets. Insulating Tapes. 


Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting, 
Spikes, Pole Steps, Lag Screws, Drive Screws. 
Turn Buckles. Eta 


POISON MACHINE WORKS, 


Schenectady, N. Y. 


2 


Fig. 





| THE LEHIGH VALLEY 


~—CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Foot of Washington Street, JERSEY CITY, XN. J. 


| Creosoted Lumber, Underground Conduits, Tele- 
| graph Poles, Piling and Ties Furnished. 


Manufacturers 














18 Fulton Street, Brooklyn, & D. 





H.B.& C. BAXTER, 














MANUFACTURERS OF 


INSULATED WIRES, FLEXIBLE CORDS AND CUBLES, 


—-FOR—— 


Telephone, Telegraph » Electric Light. 


JAMES F. KELLY. 


GENERAL SALES AGENT, 


19 Dey Street, 





EHCONOMIC BRPLUX BULB 


For containing and conveniently applying liquid flux for all kinds of soldering. Always 
ready and will not spill acid. 

It recommends itself to manufacturers of electrical apparatus, especially in the winding of arma- 

tures for dynamos and motors. 
IT IS A BOON TO LINEMEN, PLUMBERS AND TINSMITHS. 

Contracting companies will realize its merits by noting the saving of Ten Months acid supply per 
year for each workman ; time consumed in hunting for old bottles and filling same not considered. 

No waste at all; is conveniently carried, and can lay in any position without spilling one drop of acid. 


$1.00. Sent by Mail, Postpaid, on receipt of Price. $1.00. 
The Bulb is made ofrubber. It contains a wick which is always moist or wet, and ready to supply 
acid in any quantity desired. Gentle re on the Bulb governs the flow of acid. 


It is more convenient and economical than the use of rosin, and it is indispensable in any trade or 
industry where the soldering iron is used. 


wanursctureo BOSTON WOVEN HOSE Co., 
No. 226 DEVONSHIRE STREET, BOSTON, MASS. 





New York. 


} 
| 
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HAZAZER & STANLEY, ELECTRICAL SAFETY COMPANY, 


SOLE OWNERS OF 


THE CARTWRIGHT ELECTRIC PROTECTOR. 


ELEGTRIGAL —Is Simple in Construction and Unfailing in Action. — 


A PROTECTION TO ALL ELECTRICAL JASTRUMEN TS 
a oe Against destruction liable to occur by lightning or the crossing of a “live” electric light 
oO u se tj rn Ss 4 n S wire (poorly insulated or broken) with tolagraph, ted telephone or oom grounded 
Will also take care of instruments used on fire a and all metallic circuits. 
At the Recent Test before the BOSTON FIRE UNDERWRITERS’ UWION, the Carr- 
WRieHT PROTECTOR was the only instrument which successfully fulfilled all the 
32 & 34 Frankfort Street, requirements, and was approved of and accepted by the Board. 


Boston Boarp oF Fire UNDERWRITERS, 
55 Kinsy Sr., Room 


NEW YORK. meacunaees, Syery Commas, Bosrok, April 21, 1890, 


Treasurer. 
Dear Sir: In reply to your favor of this date, permit me to say that the Cartwright Electrical Pro- 
tector submitted 3 sd company at the recent test of Electrical Safety Devices made by the Boston 















































: Fire Underwriters’ Union is reported to us as having met in a = ae - Coenen of 
y A W. WESS, Montreal, . ~~ * Agent for Canada. the test, and the use of of the said E Protector will soegueured by os by i nepectors. Lam, ye ng 
EDISON _ ELECTRICAL SAFETY COMPANY, 
' : Room 21. No. 146 FRANKLIN STREET, BOSTON, MASS. 
/ MINIATURE INCANDESCENT rhc gomtngen ct 
, —— - 
1-2 to 36 Candle-Powe For use with Batteries or Dynamos. GENUINE | 
' Sao cts ENS) PHO SPHOR-BRONZE 
S120 :. TRADE MAR} INGOTS, CASTINGS & MANUFACTURES 
WE WILL SEND FREE, CATALOCUE E, THE PHOSPHOR BRONZE SMELTING CO. LIMITED | 
Which shows prices of, and experiments with Edison Lamps, 512 ARCH ST. PHILADELPHIA PaA.USA 
and gives directions how to make a Cheap Battery 0 RICINAL \ Weeall-14-tel ae eka) 
to operate them, Any intelligent boy can make and use these | 4 ZE IN THE UNITEL STATES # AND 0\ 
batteries and lamps. EL OF E U.S. PATEn 
EDISON LAMP COMPANY, Harrison, N. J. 
W.L. SCOTT, President. J. F. PORTER, Vice-President. Cc. W. BRINK, Secretary. 


St. Louis Electrical Supply Co., 


MANUFACTURERS’ ACENTS AND DEALERS IN 


ELECTRICAL MERCHANDISE OF EVERY DESCRIPTION, 


4203 NORTH EIGHTH STREET, 
WRITE FOR QUOTATIONS. sr. LOUIS, Mo. 


Huy The Schuyler Apparatus 


iE WoU WanwT THE BEST 


ARC LIGHTING SYSTEM. 








OFFICE AND FACTORY, MIDDLETOWN, CONN. 


Western Office, Room 456, THE ROOKERY, 
CHICAGO. 
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EUREKA TEMPERED COPPER CO., 


Only Manufacturers of PURE COPPER Tempered for AD AMITE TRIMMINGS ELECTRICAL 
PURPOSES. 


Brush Copper, © Commutator Bars, MANUFACTURED ONLY BY 
. * BERNARD DREYFUSS, 79 and 81 Duane St., New York. 
Copper Wire, Gear Pinions, 


. = 
Trolley Wheels, Bearings, es i 
















EASTERN OFFICE: FACTORY: 


35'BROADWAY. | NORTH EAST, PA. 





Open. Closed. 
Cylindrical Pattery Cell. 





Tan = Battery Cell. 


PARKER-RUSSELL MIRING # FE. 60. e 











Switch Handle. 


MERMOD-JACCARD BUILDING, | 
Cor. Broadway and Looust St. Booms 907 and 308, | 
ST. LOUIS. | Push Button 


UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT 
Washburn & Moen Mfg. Co. a= 

















Push Button Shell. Lamp Switch Handle. 


We make no extra charge for work requiring special shaped dies. 
etrteameant omnes. MASS. ies placing your orders, WRITE TO US for vetieites. 
We guarantee QUICK deliveries, BEST quality work 


Oo Plug Handle. an rices. 
IRON * STEEL BERNARD DREYFUSS, 19. AND 81 DUANE STREET, NEW YORK. 


aoiges) lron and Copper Wire for Electrical Purposes. 
pss PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. | 











The Standard with all Telegraph and Telephone Companies. 


Sine =e first introduction of the Electric Tele; —— Service, our paten’ as wee Fe pry A manufac- 
ta — electric purposes, has filled every requisition as regards is strength, evenness of quality, and 
tiv ca | 
Send for Brice’ Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- | 
vice.”” Sen it free on application. 


New York Warehouse. Chicago Warehouse, 





= STREET. 107 & 109 LAKE ST. way issue 
ROYCE & MAREAN, Ze PACKING. 


ELECTRICAL APPARATUS, | Sn HOSE— YW | 
A 








Telegraph and Telephone Supplies, Corliss - Enoj | IN THe 
No, 1408 Penna. Avenue, or a _ | W (). M AT Ss $ 'e 
Opp. Willard’s Hotel. WASHINGTON, D. C. sizes, are made by OR L W ATT \AG 9% 25 
g ml ‘ é - | The Lane & Bodley Co. oe STAL\R-TRERDSS 
perry @Ctric ompany, | ma — st O. } | : 
Factory 195-207 Canal street, Chicag), Il | oe a ee seen ao “i aml phlet | | ‘ . a . ’ 3 . ae bx . ‘ : 
MANUFACTURERS OF THE | ested. mar | POSITE STOR OUSs 


| 
} 
Improved Sperry High and Low Tension | 
Systems of Aro Lighting, _ | 
Claiming the Highest Efficiency, Rellablitty | 
and Durability. Perfect Regulation. 





J.H.CHEEVER TREAS J.D.CHEEVER DEP Y.TREAS. & 


| 


FARADAY CARBOnNnN Co., 
ELEGTRIG LIGNT GARBONS, PITTSBURGH, PA. 


+ \We are the exclusive Western Agents of 


WASHBURN « & MOEN. 


























WESTERN ELECTRIC C0.,°'2° °° = Chicago, Til 
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H. S. WINSTON, President. 


ELEGTRIG LIGHT 


And POWER SUPPLIES. 


ERNEST HOEFER, Manager. 


ILLINOIS ELECTRIG MATERIAL CO,, 241 Rookery Building, 


Trinidad Wweather-Proorf Wire, 


The only Moisture-Proof Wire in the Market. 


CIVE US A TRIAL. 


POLES. 


ERNEST L. CLARK, Secretary. 


CHICAGO. 


Bishop White Core Wires, 


Best Rubber Covered Wires in the Market. 





NEW EHLECTRICAL BOOKS. 





PRACTICAL ELECTRIC NOTES 
AND DEFINITIONS. 


Designed for the Use of Engineering 
Students and Practical Men. 
BY 
ww. PHRREN MAYCOCE. 
TOGETHER WITH 


The Rules and Regulations to be observed 
in Electrical Installation Work. 





PRICE, - - 60 CENTS. 


PRACTICAL ELECTRICS. 


A UNIVERSAL HANDY BOOK 
ON 
Everyday Electrical Matters, 


INCLUDING 


CONNECTIONS, ALARMS, BATTERIES, 
CELLS, CARBONS, Etc., Etc. 


A Convenient Reference Book for those having 
Electric Bells, Telephones or Electric 
Lights, in their Houses. 





PRICE, - ” - 75 CENTS, 





EXPERIMENTAL SCIENCE. 


GEO. M. HOPKINS. 


TREATING THE VARIOUS TOPICS 
OF PHYSICS IN A POPULAR AND 
PRACTICAL WAY. IT DESCRIBES 
THE APPARATUS IN DETAIL 
AND EXPLAINS EXPHRIMENTS 
IN FULL TO ENABLE STUDENTS 
TO MAKE APPARATUS WITHOUT 
MUCH EXPENSE. 





PRICE, - = ad - $4 00. 


MODERN VIEWS 


oF 


ELECTRICITY. 


BY 
OLIVER J. LODGE. 


Explaining without Technicalities and 
Illustrating by Mechanical Models 
and Analogies, the Position of 
Thinkers on Electrical Sub- 
jects at the Present Time. 


PRICE, - - $2 00. 





Copies of any of the above works sent, postage prepaid, on receipt of price. 


ELECTRICAL REViIEWw, | 
(3 PARK ROW, NEW YORK. 


P. O. Box 3329. 





PENNSYLVANIA RAILROAD. 


THE GREAT TRUNK LINE OF THE UNITED STATES. 





The Standard Railway of America. Double Track. Steel Rails. Stone 
Ballast and Stone Bridges. Protected Throughout by the 
Interlocking Switch and Block-Signal System. 





TEE SCENIC LINE TO THE WEST AND THE ROUTE OF THE CELEBRATED PENNSYLVANIA LIMITED, 


The [deal Train of the Nineteenth Century, 


WHICH LEAVES NEW YORK DAILY AT 10 A. M. FOR CINCINNATI AND CHICAGO. 
Five Fast Express Trains Daily between New York & Western Points. 
Twelve Fast Express Trains between New York, Baltimore, Washington & Southern Points. 
FINEST EQUIPMENT, UNEQUALLED SPEED, AND GREATEST COMFORT. 


» ({@” Through Parlor, Sleeping and Dining Cars on all Express Trains. 


CHARLES E. PUCH, Cen. Man. 


e 


J. R. WOOD, Cen. Pass. Agent. 


SAMUEL CARPENTER, East. Pass. Agent, 849 Broadway, New York. 








ee 
OF CATALOGUE & 


SenpF 
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ELECTRICAL ENGRAVI NG, A SPECIALTY. 


Or EVERY DESCRIPTION. 





ELECTRICAL ENGRAVING, 











STEVENS & BABCOCK, 


HAST BAGINAW, MICE. 





GEDAR POLES 


—— FOR -—— 


ELECTRICAL PURPOSES 


A SPECIALTY. 


ASK FOR PRICES. 


Deliwered any 


part of the 


United States. 




















M 
Vol. VL 113 Liberty St., New York. $2.00 Por Your 
THE CONTENTS. Is the Best Ad- 
Each issue contains 180 pages or more, 
STREET RAILWAY ss 40 to 60 pages of reading matter | VeTtising Medium 
illustrations. 
‘JOURNAL, A Directory of Street Railways in Guay wn & 
118 Liberty Street, | the United States and Canada. reach Street Rail- 
A Directory of Manufacturers of 
NEW YORK. street railway appliances and materials, | W®Y5- 











Le EDDY ELECTRIC M’F’C Co. | 


MANUFACTURERS OF 





~ BOSTON, II! Arch 8t., 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P, upward; High Efficiency ; Perfect Regulation ; Superior Workmanship; 
Ease of Management; Remarkable Simplicity, ete., ete. 


DYNAMO ELECTRIC MACHINES, 


For Eleotro-Plating, Electrotyping, Oopper Refining, Eto, No Reversing. No Water. No, Noise, No Spark. 
SATISFACTION CUARANTEED. 


THE EDDY ELECTRIC MFG CO., 


NEW YORK, 33 Church 8t., 
CHIGAGO, 329 Rookery Building. KANSAS CITY, Rialto Building, ~~ 


WINDSOR, CONN. 


PHILADELPHIA, 506 Commerce 8t., 


NEW ORLEANS; 101 Camp St. 
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Tt Weasnion Donsoine Drm 1x0 Motor Go. of Bautimone, Mp. 







MANUFACTURERS OF 


ELECTRICAL APPARATUS, 


ELECTRIG MOTORS FOR ALL WORK, 


SPECIAL FEATURES: 


High Efficiency. 3& Slow Speed. 


For full information and circulars address, 


CHADBOURNE, HAZELTON & CO., 


SOLE never Bs AGENTS FOR U. &., 


416-420 WALNUT ST., PHILADELPHIA. 


AGENTS WANTED IN ALL LEADING CITIES, 


Bon iad phn 





Ta BS 


Horn, Brannen 


“Forsythe 
Manufacturing Go. 


(INCORPORATED.) 


Designers and Mannfacturers of 


Gas # Combination 


TS 


y= ~PERFECTLY RELIABLE . NO OANGEROUS CURRE’Y 


A ae 
LFSrRIC: L1G ne 





339 WASHINCTONJISTREET. 
- 94 CHURCH STREET. 


BOSTON OFFICE, - 
NEW HAVEN OFFICE, - 








Fixtures, 
ELECTROLIERS, 


PHILADELPHIA. 








CORRESPONDENCE 
SOLICITED. 








Just 


, ee SRANWAY DIRECTORY | 


PUBLISHING (o- 


g ONTLANDT TREE 
Ba MDT STREET. 











Issued, 


FOR 1890, 


THE RAILROAD, TELEGRAPH & STEAMSHIP BUILDERS’ DIRECTORY. 


A United States Business Directory containing the names of manufacturers and des alers, 
covering all articles, devices and materials used in the construction and operation of 
Railroad, Telegraph, Steamship, Heat and Power, Electric Light 
Co.s’ etc., including dealers in Lumber, fron and Steel. ‘Locomotive and 
Car Builders, Railroad, Bridge and other Contractors; Electric Light, 
Telegraph and Telephone Co.’s; Ship Builders and Materials. 

Including a list of every Railroad in the United States, Canada and Mexico, giving 
length in miles, Rolling Stock and Officials in charge of ordering and Purchasing 
Supplies; together with valuable tables useful in Railroad Construction. 


Price, $2.50. 


WRITE 


_18 PARE ROW , 








For the Electrical Review’s. New 
Catalogue of all Electrieal and Scien- 
tific Books. 

NEVT TORE. 





427 to 433 North Broad St. 





Snoustrics. 


eo 


‘Journal of Engineering, Electricity # Chemistry 


—— JOR THE -——— 


MECHANICAL AND MANUFACTURING TRADES. 


PUBLISHED EVERY FRIDAY. 


ANNUAL SUBSCRIPTIONS. 

GREAT BRITAIN, PORE FIG ioc. cc ccic csv sccsveceerccvseesscsecses 
THE UNITED STATES, CANADA and COUNTRIES 
INCLUDED IN THE POSTAL UNION, Post Free.... ............. 9 00 
INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 10 75. 


SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


CEO. CAWLEY, 358 STRAND, LONDON, W. C. 
Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), 32 Main St. 


tions to ‘‘Industries’’ are received by the Publisher of the 
W, 13 Park Row, New York. 


<a Se 


HoLTZER-CaBoT ELecTric Co., 


Manufacturers and Dealers in all kinds of 


ELECTRICAL APPARATUS. 


OFFICE AND WAREROOMS, 
111 ARCH STREET, BOSTON. 
FACTORY, 
BROOKLINE, MASS. 


SPECIAL ACENCIES, 
m™ BAKER, BALCH & CO., 
SEATTLE, WASH., 
PAUL SEILER’S ELECTRIC WORKS, 
SAN FRANCISCO, CAL., 
Where a full line of our goods Is carried In Stock. 








ick Thin 
F nad Paper. 


$6 00 $6 00 


8 00 
9 00 





American Subscri 
ELECTRICAL REVI 














Poe ” Enclose Business Card, and send 


for Illustrated Catalogue B. 
Our dagresed Wood Box Bell 


The Holtzer Cytinder Battery, a ood Box: 
Cover Rem 


Simplest and Best, 
$ ae | 











tnt a REVIEW Bante 


T WESTr, 
{orth TERy,. 
4) SELECTRIC™= 


; 
PRLy comPaANy 
FIFTH AVENUE, CHICAGO. 


The larger part of our store being still in the hands of carpenters and cabinet makers, 
we have not as yet filled it with the general stock intended, still we have a large stock 


ready to ship from, prominent among which we would especially mention 


SIMPLEX WIRES, BRYANT SWITCHES, FUSE WIRE CUT-OUTS, CLEATS, 
RUBBER TAPE, POLE STEPS, CROSS ARMS, INCANDESCENT STREET HOODS. 














We can fill orders promptly for Bernstein Incandescent Lamps, Russell Mast Arms and 


General Electric Light Supplies. 
GOOD FIGURES ON POLES. 





WIE, WOoVoT BUY 


An Inca ent Lamp, claimed to take a SMALL AMOUNT of CURRENT 
at first, but which really takes DOUBLE THAT AMOUNT after a comparativ ely 
SHORT SERVICE; 

OR, 


An Incandescent Lamp taking a MODERATE and UNIFORM AMOUNT of 
nt, and giving LONC LIFE at its rated candle power 


? 
* 
YOU HAVE NO USE FOR THE FORMER. 
WE MAKE AND SELL THE LATTER. 


SAWYER-MAN ELECTRIC CO. 


510-534 WEST 23d STREET, 


OF FICEHS IN ALI THE PRIN OIPAtL orrTimms. 
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Font Wayne Electric Company, 





EORT WwaYNE, IND 


The most carefully worked out and Complete Ahernating System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps to the mechanical: horse power guaranteed 
CORRESPONDENCE SOLICITED. 














MANUFACTURERS 


——OF THE—— 


Slattery Induction System | 


OF INCANDESCENT LIGHTING, 


——AND THE—— 


| “WOOD” SYSTEM 
| OF ARC LIGHTING. 














ae - Office and Works, F*ort wayne, Ind. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=x. CG. ADAMS, Manager. 
idanhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and mrestty= 


CHIGAGO OFFICE, 185 Dearborn St., 


W. J. BUCKLEY, Manager. 


PHILADELPHIA OFFICE, 907 Filbert 8t., 


G. A. WILBUR, Manager. 


SAN FRANCISCO OFFICE, 


217 SANSOME STREET. 


PITTSBURGH OFFICE, 
633 WOOD STREET. 


BE. ADAMS SUC’S, CITY OF MEXICO. 





Ir Ex = 


EMPIRE biTy ELecTRIG Co. 








WIRE. 


Telegraph, Telephone # Electric Light 
WIRES AND GABLES. 


HARDTMUTH EMPIRE CARBONS. 


HARD AND SOFT CORED. 


Mason Primary Batteries. 


HOUSE WORK MATERIAL. 


Wire, Bells, Push-buttons, Flexible 
Burglar Alarms, Etc., Etc. 














Batteries, Cord, 





ELECTRIC LICHT MATERIAL. 
Poles, Cross-arms, Pins, Insulators, Brackets, Switches, 
Cut-outs, Lamps, oy yy a Shade-holders, 
tc., tc. 





ALI BINDS OF 


ELECTRICAL SUPPLIES 


Send for Wire Price-List and Catalogue to 


The Empire City Electric Co., 15 Dey Street, N. Y. 





TSE IMPRovEeD 


Corrugated Tube Feed Water Heater. 


THE 


Wil ee 


OF MASSACHUSETTS, 
Sole Manufacturers of the 


Corrugated Tube Feed Water Heat- 
ers, Surface Condensers, Expansion 
Joints, Expansion Tubes for Come 
pound Engines, Coil and Straight 
Tube, Vertical or Horizontal, Feed 
Water Heaters, Harvard Pump Reg- 
ulators, Automatic Gauge Valves, 
Barnard’s Separator. 










RELIEF Hl 

VALVE. i Mil 
5 lj Hy 
. 








All Heaters 
and Condensers 
Sold Under 
Ten Years Guarantee, 
The Highest Known 
Results from the use 
of Exhaust Steam 


without Back Press- 
ure. 








SEND FOR CATALOGUE “‘A’’ TO 
34 OLIVER STREET, BOSTON. 
F.B. ASPINWALL, | {2 Liberty St.,N.Y. H.S. WALKER, 26-28 Randolph St., Chicago. 
ST. LOUIS MECH. SUPPLY COMPANY, St. Louis and Kansas City, Mo. 
RUSSELL & CO., ST. PAUL, MINN. 








